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Burope.

PLEASE NOTE

This report presents unevaluated information extracted
from recently received publications of the USSR and Eastern
The information selected is
current scientific developments and activitles and is
seminated as an aid to research in the United States.
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I. ASTRONOMY

1. Structure of the Sun

"The Structure of the Sun," by A. G. Masevich ond T. G.

- Volkonskaya, State Astronomical Institute imeni Shternberg,
Computer Center, Moscow State University; Moscow,
Astronomicheskly Zhurnal, Vol 36, No' 1, Jan/kcb 60,

' pp 42-50

"A new model for the Sun has been computed with the help of the
electronic computer "Strela" of Moscow University. The model consists
of three parts, differing in chemical composition: (1) an outer enve-
lope with no energy sources in it; the mean molecular weight of this
layer p, is at the same time the initial chemical composition of the
model; %2) an intermediate layer in which the proton-proton reaction op-
erates while the contribution of the carbon cycle i1s still negligible;
(3) a central part in which the energy output is determined simultane-
ously by both the carbon cyeclz and the p-p reaction. ‘

"No mixing is assumed to occur between the different parts of the
model. No supposition is made in advance about any of the three parts
being in convective or radiative equilibrium. Numerical integration of
the model is performed from the surface to the interior and every step
tested for possibli convective instability. The absorption law is taken
in the form: k = ¢ k, 'T%B + 0.30 (1 + X) with

Ko 2 3.9+ 1027 x (1 +X) (I - X-Y) + 4.1-1022 (1 4 X) (X +Y). The
correction factor t is taken from Morse's tables. The attempt to con-
struct an initial homogeneous model for values of Los Mg, Rp equaling
those of the Sun (Lo » My, Rg ) was altogether unsuccessful. For

r = 0, a simultaneous approach of L and M to zero could be achieved only
for values of X % 1, i.e., for a "negative" helium content. We carried
out a calculation for the chemical composition derived by P. Naur fo-
his model N 1 of the Sun (X = 0.74, Y = 0.25, Z = 0.0075) and obtained =
table very similar to that given by Naur with +the difference that
MzO0forr#0and L # 0. |

"A finished homogeneous model could be cbtained only with M = M
R =Rp , L =0.85L, with X = 0.995, Y = 0.003 and Z = 0.002. This model
has a small convective core (Mcore = 0.068M 4 , Reope = 0.10TRcore). For
all the other parts, radiative equilibrium remeins stable. The central
values of temgerature and density for this model are Te = 12.07° K,
o = 89 g/em>. The upper boundary of the interniediate zone where the
P-P reaction operates is at r = 0.63 Rg -

CPYRGHT

-1 -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3




Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3

"The energy source of +the model is the 5
P-p reaction. Even inside
the core, ‘the contribution of the carbon cycle is moderate. ’

n
At present, the construction of an evolutionary sequence of in-

homogeneous models for M = M is belng ca
= rried out for d he
structure and age of the prgsent Sun.§ ¥ determining the

CPYRGHT
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II. CHEMISTRY

Fuels and Propellants

- 2. Converslon of Ca0,.2H,0p Into Ca(05)s

"On the Mechanism of the Conversion of the Caly.2H,05 Into
Ca.(02) ;" by I. I. Vol'nov and V. N. Chamova, Leboratory

of Peroxlde Compounds, Institute of Genersl and Inorgenic
Chemistry imeni N. S. Kurnakov, Academy of Sciences USSR;
Moscow, Zhurnal  Neorganicheskoy Khimii , Vol 5, No 3, B

Mar 6p,' PP 522-523

It was established that if Ca0 .8H20 does not contain mother liguor
hydrogen peroxide, its decomposition does not lead to the formation of
- Ca(05),. Formation of Ca(0 )o with the highest yleld takes place when
the compound Caog.anéoe is gecomposed. Under favorable conditions com-
prising a temperature of 50°, high vacuum, and spreading of the material
in a thin layer, formation of Ca(02)2_from Cal,.2H;05 tekes place accord-
ing to a reactlion which can be expressed by the equation

2 (Ca0p.2H,0p) — Ca(0p)y + Ca(OH)p + 3 H0 + 1.5 0,

3. Thermochemistry of Hydrogen Superoxide and the Radical HOp

"On the Higher Hydrogen Peroxide and Frozen Radicals;
Part 2 -- Some Notes on the Thermochemistry of the Higher
Peroxide H,0) and the Radical HO,," by I. I. Skorokhodov,’
L. I. Nekrasov, L. A. Reznitskly, K. G. Khomyakov, and
N. I. Kobozev, Moscow State University; Moscow, Zhurnal
Fizicheskoy Khimii, Vol 33, No 9, Sep 59, pp 2090-2095.

The results of a calorimetric investigation .of the process of
thermal decomposition of the solid condensate obtained by freezing out
at the temperature of liquid nitrogen water vapor subjected to the ac~
tion of an electric discharge were published earlier (ef L. A. Reznitskiy,
K. G. Khomyakov, L. I. Nekrasov, end I. I. Skorokhodtsev, Zhurnal Fizich-
eskoy Khimii, Vol 32, 1958, p 87). The solid condensate is & mixture of
water, hydrogen peroxide, the compound H>0),, and frozen HO, radicals.

.3 -
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Investlgation of the condensate by the method of electronic paramagnetic
resonance lndicated that the content of HO, radicals in it is low,
amounting to approximately 0.3% by weight.” It follows from this +that
the original explanation of the exothermic effect acconpanying evolution
of 30% of the total quantity of oxygen was incorrect: this effect rep-
resents a sum of the heat effects of reactions (1) and (2) combined with

- the heat evolved because of the crystellization of the amorphous part of
the condensate.

. HO, + HO, -  Hy0, (solid) + 0, (1)

H,0, (iigquid) = .0, (1iquid) + 0, (2) |
The quantlity of oxymen evolved by reaction (1) camnot comprise more
than W% of the total amount of gas developed in the decomposition.

Teking this into consideration, the experimental data pertaining to
heats of decomposition of the s0lid condensate formed at minus 196° were
subjected to more detailed analysis. It was established ‘that the heat
effect of the liquid phase decomposition of Hp0), into Op and HpOp emownts
to AH = minus 39 kilocalories per mol. From the experimentally deter-
mined magnitude of the exothermal effect corresponding to the first stage
of the decomposition of the condensate (up to minus 70°), the heat of
cerystallization of the amorphous part of the condensate has been calcu-
‘lated. The value obtained was AH = minus 2.6 kilocalories per mol of
Hp0p, which is close to the heat of fusion of HoOp. For this reason it
is assumed that the devitrification of the condensate is directly con-
nected with a change in the state of the hydrogen peroxide present din
it. From the heat of decomposition of the compound'Heoh to Op and HpOp,
the heat of formation of H,0)from the elements { AH ="minus 6 kilocalo-
ries per‘mol) and the heat of recombination of HO, radicals %o Heou
( AH = minus 15 kilocalories per mol of Hﬁoh) have been computed. The
values obtained are in good agreement with other thermochemical data.

The thermochemical data obtalned agree best with the structurs
H-0-0-0-0 -H for hydrogen superoxide. Calculation of the bond
energies of this compound shows that the energy of the central O - O
bond lies within the range of 11-43 kilocalories, provided that the
other bonds are analogous to the corresponding bonds of the hydrogen
peroxide molecule.

-4 -
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h.  Publication of Becond Edition of Book on Separating Gas Mixtures by
Cooling to Very Low Temperatures

Spavochnik po Razdeleniyu Gazovykh Suesey Metodon Glubokogo
Okhlazhdenlya (Manual on the Separation of Gas Mixtures by .
the Method of Cooling to Very Low Temperatures), 2d ed, 25
standard printed sheets, 10,000 copies, price 13 rubles 50
kopecks (unsigned review of book to be published by
Goskhimlzdat in 1960); Moscow, Khimicheskaya Promyshlennost',
No ‘7, Oct/Nov 59, p Ghk

This manual gives the principal physicochemical constants , data on
bPhase equilibria, and information on the behavior of different substances
at low temperatures, and also the parameters necessary for the calcula-
tion and design of industrial gas separation installations. Particular
attention is pald to hydrocarbons and mixtures of hydrocarbons. The
book will serve the needs of workers sctive in the field of separation
of gas mixtures. It may also serve as a textbook for aspirants and stu-
dents who specialize in industrial applications of cryogenics.

5. Effects of Pressure and Temperature on Propagation of Flames

"Concerning the Chain-Thermal Propagation of Flame ; Part 2 --
The Effects of Pressure and Temperature," by L. A. Lovachev,
Institute of Chemical Fhysiecs, Academy of Sciences USSR;
Moscow, Izvestiye Akademii Nauk SSSR, Otdeleniye Khimicheskikh
Nauk, No 2, Feb 60, pp 204-210

In Part 1 of this investigation (Izvestiyn Akademii Nauk SSR 3
Otdeleniye Khimicheskikh Nauk, 1959, p 1740) & relationship was de-
rived for determining the velocity of flame propagation in a system in
which a chain reaction assumed to proceed according "to a  simplified
scheme is taking place. This relationship vwas arrived at by analyzing
the equations of heat conductivity and of the diffusion of the active
center. In Part 2 of the investigation, which is reported in this in-
stance, a relationship is established between the velocity of flame
propagation, the pressure, and the temperature. It follows from this
relationship that the rate of change in the flame propagation velocity
depends on the composition of the combustible mixture » its heating value,
and the initial temperature. In mixtures with a high heating value the
rate of flame propagation may be independent of the pressure.

Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3
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The theoretical relations pertaining to the dependence of the veloc-
ity of flame propagation on pressure for a stolchliometric methane-air
nixture and for ethylene-alr mixtures of different composition, which
have been calculated on the basis of the relationship derived, are in
satisfactory agreement with experimental data.

The slope of the curve expressing the dependence of the velocity of
flame propagation on the inverse temperature of combustion was found to
. depend not only on the activation energy, but also on the heat of the re-
action leading to the formation of an active center. The relationship
established makes it possible to determine the true activation energy by
analyzing experimental data.

6. Changes in Composition of Radicals and Effect of Radicals on Velocity
of Chain Reactions

"Changes in the Composition of Radicals During Complex Chain
Reactions,"” by Ye. T. Denisov, Institute of Chemical Physics,
Academy of Sciences USSR; Moscow, Izvestiya Akademii Nauk

SSSR, Otdeleniye Khimicheskikh Nauk, No 2, Feb 60, pp 195-203

In complex chain reactions which proceed with the formation of inter-
mediate molecular products, the composition of radicels must necessarily
change in the course of the reaction because of changes in the composition
of the products. In the work reported at present, a general solution is
glven of the problem concerning changes in the veloelty of s complex chain
reaction which take place by reason of changes in the composition of radi-
cals. The case of a reaction with several active centers is considered.
Appearance of more active radicals may increase the velocity of the reac-
tion by a small whole multiple, whereas the appearance of radicals with a
low activity may inhibit the reaction to a great extent. Radicals which
react with each other slowly increase the velocity of the reaction by a
small whole multiple, while radicals which react with each other rapidly
may slow it down considerably.

7. Relation Between Sensitivity to Impact and Flash Temperature of
Explosives ‘

"The Relation Between Sensitivity to Impact and the Flash Tem-
perature of Explosives," by L. G. Bolkhovitinov, Institute of
Chemical Physics, Academy of Sciences USBR; Moscow, Zhurnal
Fizicheskoy Khimii, Vol 3%, No 2, Feb 60, p 476 i

In work done earlier by the author the assumption was made that the
maximun temperature developing in a solid explosive upen impact is
limited by the melting temperasture of the explosive, which in turn depends

-6 -
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on the pressure. To generate a focus with a temperature T, one must ap-
Ply to the layer of explosive a pressure amounting to p es T-T melting’
wvhen T > T nelting (L. G. Blokhovitinov, Doklady Akademii Nauk SSSR,

Vol 125, 1959, p 570). The mean dlameter of hot focl which form as &
result of an impact depends on the degree of dispersion (mean particle
size) of the solid explosive. When the explosives are tested on an im-
pact [falling weight] device under the same conditions » ‘the pressure

. which develops as a result of the impact is proportional to the square
root - of the initial -energy of the " load that  is: applied,
i.e. P> VE o (Tp, -T meiting) / V' E have a constent

- value for all substances if the flash temperature has been determined
under the same conditions and E represents an Impact energy at which
there is the same probability of an explosion for every substance (it is
obvious that the absolute value of the constant depends'  on the condi-
tions under which Tey. . and E have been determined). To check whether
or not the ratio glven lébove has a constant value, flash temperatures
and lmpact energies at which 50% of the samples explode, based on data
published by Ya. I. Leytman and-applylng to 21 substances, were employed
(Leytman, Voprosy Teorii. Vzryvehatykh Veshchestv (Problems of the Theory
of Explosives), Vol 1, Publishing House of the Academy of Sclences USSR,
pp 134-1k4). Plotting of Tr1ash = Tmelting @gainst E for these sub-
stances indicated that the eXpected relation between the flash tempera-
ture and the sensitivity to impact of explosive substaices actually
exists.

The fact that the existence of this relation was established indi-
cates that objections which have been railsed agalnst the thermal theory
-of sensitivity are invalid and also confirms the correctness of the as-
sumption made earlier by the author in regard to the role which pressure
plays in the inltiation of explosions by impact.

8. Reaction Burner for Cutting Stone, Rocks, and Concrete

"A Reaction Stream Cuts Stone" (unsigned dispatch); Moscow,

Promyshlenno-Ekonomicheskaya Cazeta, Vol L, No 144 (599),
9 Dec 59, p |

In work done under the direction of Prof A. V. Brichkin at the
- Kazakh Mining and Metallurgical Institute » & new device has been de-
~ veloped for the drilling, cutting > 8nd working of the strongest types
of rock and concrete. The rocks disintegrate under the action of the

-7 =
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high-temperature gas stream ejected at supersonlic velocity from the noz-
zle of the reaction burner. Application of the thermal cutting device
accelerates the working of the hardest granites by a factor of 10-12 as
compared with the methods 1:2ed hitherto. The cost of stone for the
facing of buildings is lowered by a factor of 6-7 when the new device is
used. Application of the new device makes it possible to drill "blast
holes and other holes to & depth of 3-3.5 meters.

Industrial Chemistry

i 9. Synthesis of Isotactic Polmethzlmethacrzlate by Polyme‘rization of
Frozen Monomer in Presence of Magnesium

"Synthesis of Isotactic Polymethylmethacrylate by Polymeriza-
tion of the Frozen Monomer," by V. A. Kargin, V. A. Kebanov,
and V. P. Zubov, Chemistry Faculty, Moscow State University;
Moscow, Vysokomolekulyasrnyye Soyedinenlya, Vol 2, No 2,

Feb 60, pp 303-305

It was established in earlier work done by the authors (Vysokeomole-
kulyarnyye Soyedineniya, Vol 1, 1959, p 265; Vol 1, 1959, p 1859) that
methyl methacrylate and a number of other monomers are capeble of under-
going polymerization in the solid state after being condensed in vacuum
together with magnesium vapor on a.solid surface cooled with liquid nitro-
gen. Polymerization in the frozen moleculer mixture begins at a tempera-
ture of the order of minus 100-110° » 1.e., at a polnt considerably lower
than the melting point of methyl methacrylate (m p = minus 50°), and pro-
ceeds at an extremely high veloclty (Lf the heat is not conducted away
rapidly enough, polymerization may take place with the veloecity of an
explosion). :

Investigation of the properties of the polymethylmethacrylate pre-
pered in this manner indicated ‘thet it is s homogeneous -polymer not con-
taining any free magnesium. The quantity of bound magnesium contained in
it did not exceed 0.5% by weight. The polymer was found to dissolve in
toluene and dichloroethans, forming transparent solutions. It retained
the bound megnesium on being reprecipltated from solutions.

The characteristics of the polymer obtained were found to correspand
in every respect to those of isotattic polymethylmethacrylate synthesized
by polymerizing methyl methacrylate in nonpolar solvents in' the presence
of alkyl lithium. One may conclude from this that the polymer which forme
83 & result of the polymerization of the frozen monomer is also isotadtic
polymethylmethacrylate. ' ‘

-8 -
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It was established by the method of electronic paramagnetic reso-
nance that polymerization under the conditions mentioned above proceeds
by a radical mechanism (cf earlier publications by the authors). Work
done by T. G. Fox and others led to the conclusion that low-temperature
homogeneous radical polymerization of methyl methacrylate iresults in
the formatlon of the syndiotactic polymer only, the configuration of
thls polymer being more favoraeble from the enwrgy standpoint. During
the low-temperature polymerization of frozen polymethylmethacrylate in

. & system produced by the molecular beam method, the preliminary ordering
which takes place in the solid monomer phase exerts a considerable in-
fluence on the thermodynamic conditions under which the polymer cheins
grow. In other words, the packing of molecules of the monomer in the
solid phase contributes to the formation of an isotactic microstructure
of the polymer chains.

10. Publication of Book on Fluorine Plastics Announced by Goskhimizdat

Ftoroplasty (Fluorine Plastics), by D. L. Chegodayev, 10
standard printed sheets, 25,000 copies, price 5 rubles (un-
signed review of book to be published by Goskhimizdat in
1960); Moscow, Khimlcheskaya Promyshlennost', No 7, Oct/Nbv

59, p 64k

This book gives data on the mechanical, chemical, and technological
properties of fluorine plastics and also on methods for their conversion
and industrial application. The book is designed for englneers and tech-
nicel and scientific workers and also for persons engaged in designing
equipment for the chemical, refrigeration, foodstuffs, pharmaceutical,
electrical, and radio engineering industries.

1l. Translation of Czech Book on Fluoro-Organic Compounds To Be Pub-
lished by Goskhimizdat

Khimiye Ftorcmganizheskikh Soyedineniy (The Chemistry of .
Fluoro-Organic Compounds), translation from the Czech under
the editorship of Academlcian I. L. Knunyaents, 25 standard
printed sheets, 5,000 coples, price 14 rubles (unsigned pre-
view of book to be published by Goskhimizdat in 1960);
Mogﬁow, Khimicheskays Promyshlennost', No 7, Oct/Nov 59,

p O43

This 1s a monograph on the chemistry of fluoro-organic compounds
. which subjects to detalled treatment questions pertaining to the termi-
nology of such compounds and gives data on methods for the synthesis of
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the principal types of fluoro-organic compounds and materisls and equip-
ment used in work with them. Fluorinating agents are also discussed. A
detailed description is glven of the physical and chemical properties of
fluoro-organic compounds, of methods for their analysis, and of ‘the ap-
plications of these compounds.

This book is of great interest to a wide circle of organic chemists

and also to persons active in the plastics industry and at enterprises
- which produce or apply refrigerating fluids.

. Inorganic Chemistry

12. Work on Reactions With High-Pressure Gases Conducted at Institute
of General and Inorganic Chemistry, Academy of Sciences USSR

"Application of Gases at Elevated Pressures for the Synthesis
of New Inorgenic Compounds,” by V. G. Tronev, Doctor of
Chemical Sciences, Institute of General and Inorganic Chemis-
try imeni N. S. Kurnakov, Academy of Sciences USSR; Moscow,
Priroda, Vol L8, No 10, Oect 59, pp 89-91.

A%t the Laboratory of High Pressures of the Institute of General and
Inorgenic Chemistry imeni N. S. Kurnakovi Academy of Sciences USSR, work
is condueted on the application of high-pressure gases in the synthesls
of inorganic compounds. New methods are being developed for the prepara-
tion of pure metnls, coordination compounds of rare elements, etec.
Processes of oxidation with highly compressed oxygen of inorganic com-
pounds in complex, so-called conjugated systems are being investigated
with the purpose of synthesizing new compounds at the lowest possible
temperature.

Among the syntheses which have been carried out by using high-
bressure gases, one may mention preparation of very pure metals or com-
pounds in which elements with an unusual state of valency are present
by applying hydrogen under high pressure. V. G. Tronev, A. S. Kotel'-
nikova, and G. K. Babeshkine applied high-pressure hydrogen to reduce
perrhenates, obtalning chlororhenates of tetravalent and divalent rhe-
nium. Many new coordination compounds of rare elements (e.g., selenium,
tellurium, gallium, indium, thallium) have been; synthesized by A. N.
Grigorovich and A. P. Kochetkova, who successfully used ammonia at

w 10 -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3




Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3

elevated pressures for the ammonation of salts and for the preparation
of otherwise thermally stable complexes which are unstable in agueous
solutions und therefore cannot be synthesized in such solutions. Using
high-pressure gases in combination with nonaqueous orgaonic solvents, one
can synthesize hitherto unknown mixed complex amino compounds of a pre-
determined composition from elements in different valency states.

Extensive possibilities exist for the application of oxygen under
- high pressure to carry out new oxidation reactions in inorganic chemistry
and technology. Some examples are processes (which have been carried out
only on a laboratory scale hitherto) to synthesize from sulfur end sele-
- nium in anhydrous liquid ammonia sulfamine and selenoamino compounds by
subjecting the sulfur and selenium to the action of high-pressure oxygen.

In work carried out by V. G. Tronev, together with V. N. Chulkov and
A. L. Khrenova, it was established that when high pressure is applied,
the interaction of sulfur, selenium, and liquid ammonia with oxygen takes
place with a high velocity at room temperature. The sulfur is converted
into a water soluble sulfamino compound. By employing a process of this
type, one can produce without expending eny energy for heating a valuable
product which can be used as a fertilizer of the ammonium sulfate type.
Selenium under the same conditions behaves differently from sulfur and
can thus be separated completely from that element.

It has been established that smmonia can be oxidized with oxygen in
the presence of sulfur, selenium, and some meétals to the corresponding
nitrates at the relatively low temperatures of 50-100°C if high~pressure
oxygen is applied. By interacting metallic silver with oxygen “under
pressure. in the presence of liquid ammonlia, one can synthesize silver
nitrate mixed with ammonium nitrate and by reacting selenium under the
same conditions, imldodiselenamate mixed with ammonium nitrate. ConJju-
gated reactlions of this type, which apparently proceed by a chain mecha-
nism under the formation of free redicsls and take place at relatively
low temperatures, have been observed earlier in the work deseribed in
cases when coordination compounds of some metals were reduced. by applying
hydrogen under elevated pressure.

The possibilities of applying conjugated reactions with high-
pressure gases for the synthesis of inorganic compounds and the develop-
ment of newv technological processes have not yet been exhausted; much
that is new will presumably be found in further work in this field.

- 11 -
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13. Oxidation of Sulfur by Oxygen Under Presgsure in Presence of Ammonig

"Oxidation of Sulfur by Oxygen Under Pressure in the Presence
of Liquid Ammonie," by V. G. Tronev, V. N. Chulkov, and A. L.
Khrenova, Institute of General and Inorganic Chemistry imeni
N. S. Kurnakov, Academy of Sciences USSR; Moscow, Izvestiya
Akademii Nauk SSSR -- Otdeleniye Khimicheskikh Nauk, No 11,
Nov 59, pp 20L46-2048

It was established that elemental sulfur can be oxidized at room tem-
perature by oxygen under pressure in the presence of anhydrous liquid am-
monia. Under the conditions applied, neither sulfur nor ammonia reacts
with oxygen when present alone. The products of the reaction, which is
exothermic and rapid, are distinet from those formed by SO, and NH, or
S03 and NH;. The over-all composition of the reaction products correr~
sponds to the formula k4 805. 5 NHj.

Nuclear Fuels and Reactor Construction Materials

14. Synthesis of Sulfate of Tetravalent Uranium by Reduction With
Rongalite
"Synthesis of the Sulfate of Tetravalent Uranium by Meeans of

Rongalite," by L. I. Yevteyev and G. I. Petrzhak; Leningrad;
Radiokhimiya, Vol 1, No 5, Oct 59, pp 581-582

A method has been developed for the preparation of U (sou)e. L H;0
by reduction of uranyl nitrate with rongalite.

15. Uranium Content in Petroleum

~ "On the Uranium Content in Petroleum,"‘ by R. K. Alekperov and
H. Kh. Efendiyev, Institute of Chemistry, Acedemy of Sciences
Azerbaydzhan SSR; Moscow, Geokhimiya, No 6, 1959, pp 513-517

The uranium content was determined in petroleums of some Azerbaydzhan
deposits bound to different series of tertiary sediments. The uranium
determination was carried out in petroleum ash with the aid of the lumi-
nescence method. It was found that:
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(1) Urenium is a component of all the studied petroleums. The ura-
nium amount varies in them from 1 x 10-4 to 5 x 10°¢ ¢ in the ash or from
1 x 10~ to 5 x 10~3 g/1 of petroleum.

(2) The uranium content and the ash content of petroleums are in
inverse proportion; this indicates that the urenium is bound to the or-
ganic petroleum components.

(3) The character of uranium distribution in the system petroleum-
bed water depends on the c¢hemical composition of the latter. In the
above-mentioned system the equilibrium is always shifted towards the

., petroleum. This is more pronounced in the case of hard water.

(4) It was established that the uranium smount being extracted by
petroleum from artifictial solutions decreases in conformity with the fol-
lowing serles of salts contained in solutions: CaCl, - MgCly - NaCl -
NaHCO3. ‘

16. Experiment in Biogeochemical Prospecting and Methods for Niobium
Determination in Plants

"Experiment in Bilogeochemical Prospecting and Methods for
Niobium Determination in Plants," by N. A. Tyutina, V. B.
Aleskovskiy, and P. I. Vasil'yev, Leningrad Technological
Institute imeni Lensovet; Moscow, Geokhimiya, No 6, 1959,

pp 550-554

An increase of the niobium content in plants from 0-3 pe to 50-70 ng
(per g of dry plant material) may serve as an indication for search in
geological prospecting work.

It is found that in the reglon under examinetion Rubus arcticus L,
Chamaenerium augustifolium L., Baceinium myrtillulus L., and Rubus
chamaemorus L. show great ability for niobium extraction from the soil.

Methods for the determination of niobium, both from ash and from
dried plant materlal, are worked out.

- 13 -
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17. Formation of Complex Compound of Uranyl Ion With 8-Hydroxyquinoline

"Formation of a Complex Compound of the Uranyl Ion With 8-
Hydroxyquinoline," by M. T. Pavlovskaya and I. M. Reybel’,
Chair of Inorganic Chemistry, Kishinev Agricultural Insti-
tute; Moscow, Zhurnal Neorganicheskoy Khimii, Vol 5, No 2,

Feb 60, pp 393-395

The quantitative determination' of uranyl with 8-hydroxyquinoline in
a 70% aleohol solution in the presence of an excess of pyridine was in-
vestigated. The minimum quantity which can be detected and the limiting
dilution were determined. The composition of the complex compound formed
by uranyl with 8-hydroxyquinoline in the presence of 2.66 mols of acetic
acld and of an excess of pyridine was found to correspond to & l:1 ratio
between U0, 2+ and 8-hydroxyquinoline.

18. Improved Method of Depositing Layers of U and Th Using Electric
Field ' '

"Improvement of the Deposition of Layers of Uranium and Tho-
rium by the Method of Dispersion in an Electric Field," by
Yu. A. Selitskiy; Moscow, Atomnays Energiya, Vol 7, No 6,
Dec 59, pp 55U4-555 !

A method used for the deposition of thin layers of uranium and tho-
rium on metal foils and organic fllms involves dispersion of an agqueous’
solution of nitrate and subsequent treatment of the metal nitrate de-
posited on the support. The films deposited in this manner are not suf-
ficiently uniform. It was established .that the lack of uniformity is
caused by hygrosopicity of the nitrate. To improve the uniformity, a
method has been developed whereby dispersion and deposition 'of +the ni-
trate is alternated with heating of the deposited salt. Under these con-
ditions the hygroscopicity is eliminated.

19. Methéd for Photocolorometric Determination of Thorium With Thoron II

"Rapid Photometric Determination of Thorium With the Thoron II
Reagent," by V. I. Kuznetsov and S. B. Savvin; Leningrad,
Radiokhimiya, Vol 1, No 5, Oct 59, pp 583-588

A rapid method is deseribed for the determination of microquantities
of thorium present in the form of Th 02. The procedure in question in-
volves the use of the new organic reagent thoron II. To suppress reac-
tions of other elements, the determination is conducted in a strongly
acidic medium in the presence of oxalic acid, which binds Zr, Hf, and Ti.

- 14 -
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20. Busic Ohlorides and Hydroxides of Yttrium and Lanthanum

"Baslc Chlorides and Hydroxides of Yttrium and Lanthanum," by
N. V. Aksel'rud and V. B. Spivakovskiy, Instlitute of Genersl
and Inorganic Chemistry, Academy of Sciences Ukrainian: SSR;
Moscow, Zhurnal Neorganicheskoy Khimii, Vol 5, No 2, Feb 60,

Pp 327-339

The composition and ionic activity products of a number of basic
chlorides and hydroxides of lanthanum and yttrium were determined. The
aging of these compounds as it affects their composition and ionic activ-
ity products was studied.

2l. Investigation of Yttrium Complexes by Ion-Exchange Method .

MApplication of Ton-Exchange %0 the Investigation of the
State in Which Substances Occur in Solutions; Part 7 --
Investigation of Complexes Formed by Yttrium with Mongbasic
Acids," by V. I. Paramonova, A. S. Kereychuk, and V. A.
Shishlyakov; Leningrad, Radiokhimiya, Vol 1, No 6, De¢ 59,

pp 650-659

A method is proposed for the calculation of dissociation constants
in systems which form simultaneously several charged complexes. ' The.
formation of complexes by yttrium-91 with acetic acid was investigated.
It was establibhed that the complexes YAc2t and YAc! are formed in the
range of acetic acid concéntrations below 0.2*N. ' Thé& magnitude of the
over~all concentration dissociation constants of these two complexes was
established at an ionic strength equal to 0.2. The constants were found
to be equal to 3.8 x 1072 and 1.5 x 10‘3, respectively. Formation of xo
complexes by yttrium-91 with the lactate ion was investigated. It was
esteblished that the complex YLact®t 1s formed at an ionic strength
amounting3to 0.2. This complex has a dissociation constant equal to
2.7 x 1077,

Taking into consideration the presence of the first of the two com-
Plexes, a more precise value for the over-all dissociation constant of
YLact} gas found. It was estaglished that this constant is equal +to
2.0 xgo' rather than 1.1 x 1077, which is the value determined in ear-
lier work. It was found that the process of complex formation in lactic
acid solutions depends not only on the concentration of the free additive,
but also on that 6f undissociated lactic acid. This presumably ,is due -
to the effect exerted by hydroxy groups of the lactic acid.

- 15 -
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22. Basic Chlorides and Hydroxide of Dysprosium

"The Basic Chlorides and Hydroxide of Dysprosium," by N. V.
Aksel'rud and V. B. Spivakovskiy, Institute of General and
Inorganic Chemistry, Academy of Sciences Ukrainian SSR;
Moscow, Zhurnal Neorganicheskoy Khimii s Vol 5, No 2, Feb 60,

pp 348-355

The composition, ionic actlvity products, and isobar-isothermic po-
tentials of formation of the basic chlorides and hydroxide of dysprosium
that form in the system Dy3 ¥ - OH - C1l- - H2 0 at 25° were determined.

23. Carbonates of Trivalent Cerium

"Investigation of the Composition and Properties of the Car-
bonate Compounds of Trivalent Cerium," by Su Ch'ang and

Shih I-1i, Institute of Applied Chemistry, Academy of Sciences
of the People's Republic of China (Ch'ang-ch'un); Moscow,
Zhurnal Neorganicheskoy Khimii, Vol 5, No 2, Feb 60,

pp 372-380

The carbonates and complex - carbonates. «formed : in +the:. system - ...
MeoCO; - Ce (N03) - Hy0, where Me = ILi, Na, K, or NH) j vere investigated
at 2.2;0 by the me%hods of sblubllity measurements, determination of the
PH, measurements of electrical conduckivity, and determination of changes
in the apparent volume of the precipitates formed. A knowledge . 6F.  the .
complex carbonates formed by rare-earth elements with alkali metals is
important from the standpoint of the development of procedures for the
separation of rare-earth elements.

2k. Investigation of State of Zirconium in Solutions by Method of Ion-
Exchange Adsorption

"The State of Zirconium in Hydrochlorie Acid, Ammonium Car-
bonate; and Complexén IIT” Solutions »" by I. P. Alimarin,

T. A. Belyavskaya, and Mu Ping-wen; Leningrad, Radiokhimiya,
Vol 1, No 6, Dec 59, pp 645-649

The adsorption of zirconium from hydrochloric acid, ammonium car-
bonate, and complexon ITI solutions by the ion-exchange resins Kyg-2,
EDE-10P, AN-2F, and AV-17 was investigated in a wide range of concen-
trations of the complex-Fforming solutions. On the basis of data ob-
tained with regard to the adsorption of zireonium by ion-exchange resins

N and some date obtained by the paper electrophoresis of hydrochloric acid
solutions containing this element; assumptions are made concerning the
state in which zirconium is present in soluticas.

- 16 -
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Orgenic Chemistry

25. Bsters of Aminobenzoylamidophosphoric Acids

"Esters of Aminobenzoylamidophosphoric~Acids " by A. V.
Kirsanov and N. G. Feshchenko, Institute of (Organic
Chemistry of the Academy of Sciences Ukrainian S5R;

Moscov, Zhurnal Obshchey Khimii, Vol 30, No 1, Jan 60,

pp 267-270

Aminobenzoic acids and their derivatives are of great physiological
importance. For this reeson authors undertook ‘to prepare the esters of
aminobenzoylamidophosphoric acids and to investigate their physiological
properties. The synthesis of these esters was carried out by gpp ying
the fo l;Lowing .general reactions:

~>  NHCgH),CONEPO(OR ) 5:
R = CHy or CgH.

The benzoyl derivatives were brepared to characterize the esters.
These derivatives are comparatively high-melting crystalline substances
which behave as monobasic acids when titrated.

The physical characteristics of the 12 prepared compounds are presented
in two tables. No physiological data sre given in the report.

26. Synthesis of Trialkyldithiophosphates and Tetraalkyldithiopyrophos:
Phates ' - .

"From the Field of Orgenic Insectofungicides. LIV. New Method
of’ Obtaining' Tiidlkyldithiophosphaties and ‘Tetralskyldithiopyro-
phosphates," by N. N. Mel'nikov, K. D. Shvetsova~Shilovskaya,
and M. Ya. Kagan, Scientific Institute of Fertilizers and

- Inséctofungicides; Moscow, Zhurnal Obshchey Khimii, Vol 30,
No 1, Jan 60, pp 200-203 .

The research reported forms a part of a more extensive investigation

aimed at the development of new insecticides and defoliants. The; study

) of the reaction between dialkyl- and tiralkyl-phosphites and bis(dial-
koxythiophosphon )disulfides (I) described in this instance was undertaken

- 17 -
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for that purpose. On the basis of results obtained from this study, the
authors were able to establish that the reaction between I and dialkyl-
phosphites in the presence of triethylamine proceeds according to the fol-
lowing genersl equation:

[(120)213537232 + (R'0 )2130}11\1(02}15)3 — (ﬁo)gPSSR' + (c2H5)3m11903.

: The compounds obtained by thﬁs reaction and their propexrties are listed
tabularly., Most of them had not DPreviously been synthesized.

The reaction between I and trialkylphosphites takes place with the
Tormation of both trialkyldithiophosphates and the Previously unreported
vetralkyldithiopyrophosphates. This reaction can be represented by the
following general equation:

[(Ro)21=§7es2 + (R'0);p — (RO),PSSR' + (RO),PSSPO(OR' ),

Excellent yields of both trialkyldithiophosphates and tetraslkyldithio-
byrophosphates are obtained by this reaction. However, small quantities of
by-products are also formed. The compounds obtained in the reactions. between
I and trielkylphosphites are listed in tables, together with their Properties,

27+ Less Toxic Insecticides Sought by Research Team .

"From the Field of Organic Insectofungicides. LI. Synthesis
of Several 0, O-dialkylarylmercaptomethyldithiophosphates s "
by K. D. Shbetsovae~Shilovskaya, N. N. Mel‘'nikov, M. Ya.
Kagan, and V. A. Glushenkov, Scientific /Resedrch/ Znstitute
of Fertilizers and Insectofungicides; Moscow, Zhurnal.
Obshchey Khimii, Vol 30, No 1, Jan 60, pp 193-19k

Many of 0 ,O-dialkyl-aJl:y-hnercaptomethyldithiophosphe.tes are suffieiently
active systemic insecticides. O ,O-diethyl-ethylmercaptomethyldithiophosphate
has been used for treating cotton seeds. However, the compounds have the
Serious disadvantage of being highly toxic to werm-blooded animals » which
limits their use as insecticides. The authors have undertéken.té find
among the O,o—dialkyl-axylmercaptomethyldithiophosphates (I) compounds .
which are active insecticides but fairly safe for man and domestic animals.

_ A number of previously unknown conpounds of the ( I): type were synthe-
sized by reacting the salts of dialkyldithiophosphoric acid with chloro-
methylarylsufides in benzene or slechol: , :

(RO)oPSSMe + CICHoSAT —» (RO)oPSSCHoSAr + MeCl.
- 18 -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3



Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3

The studies of insecticidal properties conducted by P. V. Popov and
N. S. Ukrainets on barn weevils deronstrated that the highest activity in
e ocwies aff campounds (T), which s extuhiled by 0,0~-dimethyl~ and 0,0~diethyl-
arylnercaptomethyldi thiophosphates, deercases rapidly with inereasihg
size of the aliphatic ester radical. .

28, USSR Research on Antitumor Compounds

"Synthesis of Several (B-Chloroethyl)amino Derivatives of
Thiophene," by Ya. L,Gol'dfarb and M. S. Kondakova,
Institute of Organic Chemistry, Academy of Sciences
USSR; Moscow, Zhurnal Obshchey Khimii, Vol 30, No I,

Jan 60, pp 102-107 ‘

The authors describe the synthesis and characteristics of 3-di-(3-
chloroethyl)w.minomethyl-E,5-dimethylthiophene hydrochloride, the hydro-
chlorides of 3-di-({j-chloroethyl)-a.minomethy-l-lt-(ﬁ-chloroe’chyl)-methyl-'-
aminomethyl--e,Sadimethyl'thiophene and 3 ,h-bid-ﬁi-(ﬁ-chloroetlwl)—
a.minomethy_lj -2,5~dimethylthiophene, and their corresponding aminoalcohols.
The work on these compounds was done for the .purpose of obtaining new
antitumor drugs, ' ‘ ‘ g

The toxilecity and antitumor activity of the chloroethylemino derivaw
tives of thiophene were studied by P'an Ch'i-ts'aso in the Laboratory of
Experimental Chemotherapy of the Institute of Experimental Pathology and
Therapy of Cancer of the Academy of Medical Sciences USSR. All of the
substances appeared to be faeirly toxiec. However, they were far less toxic
than embikhin. Their antitumor activity was studied on sarcoms "45" in
rets and on Ehrlich's tumors in mice. These studies showed that these
compounds do not render s sufficiently noticeable inhibitory effect on the
growth of tumors. : o '

29. Reections of Magnesium Ethylate With Azyldichlorothiophosphé.tes

"From the Field of Organic Insectofungicides.' LIT.. Concerns
ing the Interaction of Aryldichlorothiophosphates With Magne-
sium Ethylate," by Ya. A. Mandel'baum, N. Ni-Mel'nikov, and

Z. M. Bakanova, Scientific /Research/ Institite of Fertilizers
and Insectofungicides; Moscow, Zhurnal Obshchey Khimii » Vol
30, No 1, Jan €0, pp 194-197

The authors found that me.gnes:ium ethylate reacts with aryldichloro-
thiophosphates according to the following general reaction schemes:

2 ArOPSClp + (CoHis0)gMg = 2 ArO._
SPSCL + MgClp (1)
Cplt50

- 19 -
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2 ArO,
o ,PBCL + (Colis0)Mg -> 2 ArOPS(OCoHs )y *+ MaCl 5 . (LI)
2" 2

In the case of lL-nitrophenyl- and 2,4,5-trichlorophenyldichlorothio-
phosphates, the following re-esterification takes pPlace in addition to
reactions (I) and (II) above: .

2 ArOPS(OCH5 )y + (CoHs0)otls —> 2 (Col50)3PS +  (Ar0) Mg

30. Hypothesis in Regard to Phosphorylation of Cholinesterase Doubted, Ly
- . Soviet "Chemists

"From the Field of Organic Insectofungicides. ILIII. On the
Interaction of Esters of Thio- and Dithio-phosphoric acids
with Tertiary Amines," by N. N. Mel'nikov, K. D. Shvetsova-
Shilovskaya, and I. M. Mil'shteyn, Scientific /Research/ -c .
Institute of Fertilizers and Insectofungicides; Moscow,
Zhurnal Obshchey Khimii, Vol 30, No 1, Jan 60, pp 197-199

”Organophosphorus compounds have been widely used in agriculture in
recent years for controlling plant pests. The compounds principally used
were mixed esters of thio- and dithio-phosphoric acids. As a result, the
traditional insecticides such as nicotine, anabasine, and others have been
almost entirely displaced. Intensive scientifie work is being conducted
in many countries both in the search for new, active substances and in
study of the mechanism of action of organophosphorus compounds on insects,
since the determination of the action mechanism of a gilven class of com-
pounds on insects should provide a gulde to thelr synthesis from this
standpoint.

"According to current thinking, the mechanism of insecticidal and
other biological action of organophosphorus compounds is connected with
‘the phosphorylation of such enzymes as cholinesterase (or others similar
to it), as a result of vhich the normal vital functions of the insect
organism are disturbed. Usually this process of phosphorylation occurs
most readily with compounds which contain electrophilie radieals +that are
easily split off by the action of water or other reagents.

"Nevertheless, our laboratory has recently established that high
insecticidal activity is exhibited by some orgenic phosphorus compounds
vhich do not contain these easily split off radicals at the phosphorus
atom. Moreover, the insecticidal activity was found to be sharply changed
in the transition, for example from esters of Phosphonoacetic acid to -

. esters of phosphonothioacetic acid, in which the acetic acid group

(-CHZCOOI-I) is sufficiently firmly attached to the phosphorus and cannot

. |even be split off by heating in an acid solution. Other similar examples

- have been cited in the patent literature. g
CPYRGHT
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"On the basis of these observations » the hypothesis was expressed
that the phosphorylation of choline esterase by substitution cannot be
the only explanation for the action of organophosphorus insecticides
inasmuch as suppression of cholinesterase in certain plant pests does
not cause death. Another possible direction of the action of organo-
phosphorus insecticides » 8pparently, is the formation of quaternary
ammonium salts as s result of the interaction of esters of thio- and.
dithio-phosphoric acids with tertiary nitrogen atoms, present in many
enz e J .

) ymes and in nucleic acids CPYRGHT

For the purpose of confirming this hypothesis, the authors under-
took the study of the reactions of esters of thiophosphoric and dithio-
phosphoric acids with tertiary amines since there are no descriptions
of this type of compound in the literature. As = result of the experi-
ments conducted, they report that they were able to establish thst
esters of thio- and dithio-phosphoric acid with s gregter or lesser
facility interact with tertiary amines forming the corresponding
queternary ammonium base salts as the chief reaction products. Esters
of thiophosphoric acid which contain even one methoxy radical and also
aromatic acid radicals react most readily.

The compounds synthesized by the authors, and their properties s
are listed in tabular form. Nearly all of the synthesized compounds
are readily soluble in water and are very hygroscopic.

.....

Institute of Pine Oveanic Chemistry

i

31. Proparvation of FPhormacologiendly Active Compounds, st the Armering ..

"Investigation in the Field of Furan Derivstives. Report
22: Several Dialkylaminoethyl Ethers of Furylalkyl- and
Furyl-p-alkoxy-phenyl Carbinols," by A. L. Mndzhoyan,
Academician of the Academy of Sciences Armenien SSR, and
0. L, Mndzhoyen and E. B. Bagdasaryan, Institute of Fine
Organic Chemistry of the Academy of Sciences Armenian
SSR; Yerevan, Doklady Akademii Nauk Armyanskoy SSR, Vol

29, No 1, 19‘59) PP Li-LT

In one of the previous reports by the authors » several aminpethers
of furylalkyl and furylaryl carbinols and data obtained in the prelimi-
nary pharmacological investigation of their oxalates were deseribed.

In a further, more detailed study conducted at the Pharmacological
Department of the Institute of Fine Organic Chemistry, it was learned
that the quaternary ammonium salts of these aminoethers, in very small
- doses, relieve experimentsl bronchospasms caused by proserine; thus for
example, the jodomethylate of diethylaminoethyl ether of furylbutyl
carbinol in a dose of 0.1 mg/kg completely relieves proserine-cabged
- bronchospasms.

~ 21 -
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This circumstance was the basis for the further work on the synthe-
gis of aminoethers of furylalkyl and - nrylcarbinols which are deseribed
in the article and which have a constitubion corresponding to the general

formule,:
!

- R
”:; )‘—-—-?H—~O--UH2-CH2--N< ]

R

R = i-C3H7; Cl'_Hg; i-CsHll; H-Csﬂll; R""O’O
- R'! = CH3_; C2H5; C3H7; C)-I-HQ‘; C5Hll
R!' = CH3; 02H5 .

where

The aminoethers were obtained by the interaction of the correspond-
ing aminochlorides and furylalkyl and arylcarbinols in the presence of
alkaline condensing agents.

The required furylalkyl carbinols were prepared by the Grignard
reaction, while the furylalkoxyphenyl carbinols were obtained by the
reduction of the corresponding ketones with the aid of zinc dust in an
alcoholic solution of alkali.

The dialkylaminoethyl ethers of p-alkoxyphenylfuryl carbinols which
were prepared by reacting the corresponding dialkylaminoethylechlorides
with p-alkoxyphenylfuryl carbinols in the presence of metallic sodium
are thick, oily liquids. Their purification was accomplished by crys-
tallizing them in the form of their oxalates. o

Several physico-chemical constants of the Prepared compounds sre
listed in 5 tables. ' )

The authors state that the dats obtained in pharmscological
investigations will be published separgtely.

- 22 .
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Physlcal Chemistry

32. Relation Between Fnergy of Formstion of Molecules From Free Atoms
and Structure of These Molecules

"Relatlon Between the Energy of Formation of Molecules From
Free Atoms and the Structure of These Molecules " by V. M.
Tatevskiy and Yu. G. Papulov, Moscow State University; Mos-
cow, churnal Fizicheskoy Khimii, Vol 34, No 2, Feb 60,

PP 2)‘"1-2580

'

On the example of alkanes » & method is considered of expressing
the energy of molecules as a sum of the energles of the chemicel bonds
formed by individuasl atoms. This method 1s based on the relation
expressed by the fundamental equation underlying the method (Equation
1) and the a-classification of chemical bonds in the molecule which
is assumed to be valid.,

' (1)
otz = L G . L, Con
c-C C-H

It is shown that, depending on the classification of bonds, definite
equations are derived which express the relation between the energy of
formation and the structure of molecules.,

It is brought out that the most consistent classification of chem-
ical bonds for alkenes at present is into 10 types of the C-C bond and
L types (subtypes) of the C-H bond. This classificstion was proposed
earlier by V. M. Tatevskiy. Xh. S. Bagdasaryan's and K. J. Laldler's
classification, which postulates one type of the C-C bond and 4 types
of the C-H bond and partly reflects the effect of structural 1somerism,
and the classification based on elassical theory, which assumes the
existence of a single type of C-C bond and a single type of C-H bond
and does not at all reflect the effect of structural isomerism, are
particuler cases of Tatevskiy's classification, which at present takes
the fullest possible account of effect of structural isomerism.

It is demonstrated that the classification postulating the existence
of 10 types of the C-C bond and 4 types of the C-H bond also takes into
account the influence of rotational isomerism. The possibility is demon-
strated of calculating the difference between the energies of rotational
isomers on the basis of experimental date in regard to the concentrations

- of these isomers at the same temperature and the values of certain con-
stants derived from thermochemical data Pertaining to energies of forms-
tion. The difference between the energies of rotational isomers has
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been calculated Lor the structurnl element C. - Co (n-butene) and found
to be equal to 0,66 kilocalories per mol. fiis compares with the experi-
mentally determined value of 0.77 kilocalories per mol for n~butane.

The equatilons used inthe calculation are substantisited from the
quentum-mechanical standpoint by applying the method of localized valency
pairs, which is based on J. ¢. Slater's formuls and its generalizetion,
l.e., M. F. Mamotenko's formmla. It is shown that the constants enter.
ing into equation 2 /Equetion 5, p 246/ can be represented by the cor-
responding quantum-mechanieal ilntegra.ls .

b

I 5 | (2
Crllono = /g
i, =1
14

It is pointed out that quantum-mechanical derivstion of equations
can be applied to molecules of sny class and thet by using this method
(and teking into consideration only the immediate environment of the
bond), one will always arrive at equations analogous to those which fol-
low from the concepts pertaining o types and species of chemical bonds
which have been advenced earlier by Tatevskiy.

33. Method of Calculating Energy of Molecules as a Sum of Energies of
Pairwise Interactions Between Atoms . .

"Relation Between the Energy of Formation of Molecules TFrom
TFree Atoms and the Structure of These Molecules ; Part 2 -~
The Energy of Molecules as & Sumof the Energies of Pairwise
Interactions Between Atoms (Second Method)," by V. M.
Tatevskiy and Yu. G. Papulov, Moscow State University;
Moscow, Zhurnal Fizicheskoy xhimii, Vol 34, No 3, Mar 60,
pp 489-50L,

This article deals with a method for calculating the energy of forms.-
tion of molecules which is designated as the second method to distinguish
it from the first method that was proposed by the authors in Zhurmal
Fizicheskoy Khimii, Vol 3L, No 2, Feb 60, pp 241-258 (of preceding item).
The second method represents the energy of molecules as & sum of ener-
gies corresponding to palrwise interactions between atoms entering into
the composition of the molecules., ‘It is based on the fundamental equa-

- tion (1) given below and a classification of pairwise interactions between
atoms whieh is assumed to be valid.
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=Z€cc+ ZECH +>: € (1)
cc CH i

E
“CnH2p+a

In equation 1, E is the energy of formation of an alksne
CnH.C_’n+2
C +2s and the three terms on the right side are sums of the energies

o? Pairwise interactions of atoms of carbon.with atoms of carbon, atoms of

carbon’ with atoms of hydrogen, and atoms of hydrogen with. atoms, of hydrogen.

It is shown that, depending on the classification of interactions
of atoms by pairs, definite equations can be derived which express the
relation between the energy and structure of molecules. The best known
clagsification of pairwise interactions is' that proposed by H. J,
Bernstein. It is demonstrated that a superfluous constant has been
introduced into Beynstein's equation which corresponds to this classi~
fication. The coefficients of this equation have been expressed in an
explicit form in terms of the numbers of bonds of different types in
alkanes. The classification of interactions of atoms by pairs which
has received the widest acceptance at present is glven. On the basis
of this classification, an equation has been derived for the energy of
formation of alkanes which is equivalent to the corresponding equation
of the first method. It is shown that every equation of the second -
method which is based on an sppropriste classification of peirwise inter-
actions is completely equivalent mathematically to some equation of the
first method that is based on a corresponding classification of bonds.
It was established that there is a correlation between the magnitudes
of the energies of different types of bonds in the first method of
calculation and the magnitudes of individual pairwise interactions
between atoms in the second method of caleculation.
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Radiation Chemistry

34. Energy Trensfer in the Radiolysls of Some Hydrocarbons

"Investigation by the Electronic Paramaegnetic Resonance Method
of Energy Transfer in the Radlolysis of Some Prozen Hydrocar-
bons," by Yu. N. Molin, I. I. Chkheidze, A. A. Petrov, N. Ya.
Buben, and V. V. Voyevodskiy, Corresponding Member Academy of
Sciences USSR, Institute of Chemical Kinetics and Combus+tion
of the Siberian Branch, Academy of Sciences USSR, Institute
of Chemical Physics of the Academy of Sciences USSR, and
Institute of Geology and Production of Mineral Fuels of the

. Academy of Sciences USSR; Moscow, Doklady Akademii Nauk S3SR,
Vol 131, No 1, 1 Mar 60, pp 125-128. '

The transfer of energy in the radiolysis of the compounds 1,1l-di-
cyclohexyldodecane (I), 1,1l-diphenyldodecane (II), l-phenyl-l-cyclohexyl-
dodecane (III), cyclohexane, and benzene irradiated with fast electrons
(1.6 Mev) at minus 120° was investigated by the method of electronic para-
magnetic resonance. It was established that as & result of the irradia~
tion of I, a large quantity of cyclohexyl radicals is formed. The elec-
tronic paramagnetic resonance spectra of II and IIT are identical and
analogous to the spectrum of irradiated benzene, i.e., only radicals of
two types are formed, one by splitting of an H-atom from the benzene
ring and one by the addition of en H-atom to the benzene ring.

When a mixture of I and II is irradisted, the electronic paramag-
netic resonance spectrum of the mixture containing radicals resembles that
of II rather than I because the radicals are formed predominantly from ITI
by reason of the transfer of energy to the benzene rings of II. The low
radiation yield found in the case of the mixture of I with IT may be
regarded as'a proof of the transfer of energy from I to II; it is estie
mated that about 10% of the molecules of I cannot transmit their energy
effectively to molecules of II. Nevertheless, the radiation yield of
the formation of radicals from a mixture of I + IT is higher than that
found in the case of irradiation of II alone. -

The yields of radicals from compounds IT and III are almost 3 times
higher than those from benzene. The higher yields can be ascribed to s

reduction of the stability of the benzene ring because of the introduction
of a substituent into them. '
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35. Problem of the Formation of Defects and Radicals in Aluminum Oxide
Under the Action of Y ~Radiation '

"Electronic Paramagnetic Resonance in Irradiated Aluminum
Oxide," by V. B. Kazanskly and Yu. I. Pecherskaysa; Moscow,
Zhurnal Fizicheskoy Khimii, Vol 34, No 2, Feb 60, p lr(:(

Irradiation at the temperaturgoof liquid nitrogen of aluminum gamms-
oxide with Y -rays emitted by Co°” resulted in the development of an
electronic paramagnetic signal with a g-factor close to 2,. This signal
disappeared after annealing. Experiments by H. W. Kohn and E. H. Taylor
(Journal American Chemical Societ » Vol 79, 1957, p 252; Journal Physical
Chemistry, Vol 63, 1959, p 500) established that increased catalytic
activity developed by aluminum oxlde samples after 7~ irradiation
disappeared upon annealing. One mey conclude that the electronic para-
magnetic signal which was observed 1s connected with centers responsible
for the heightened catalytic activity of irradiated aluminum oxide.

Kohn and Taylor were unable to detect formation of defects or radicals
in aluminum oxide by the method of electronic baramagnetic resonance.

Radiochemistry

36. Separation of Bismuth and Lenthanum Isotopes by Electrolysis

"Application of Internal Electrolysis for the Separation of
Some Radioactive Elements in a Carrier-Free State," by B. -
Z. Iofa; leningrad, Radiokhimiya, Vol 1, No 6, Deec 59, '

pp T706-T708

, It was established that it is possible to isolate some radioactive
isotopes in a carrier-free state by applying the so-called method of
internal electrolysis. Procedures are proposed for the separation in
& carrigr-free state of blsmuth isotopes (Th C and RaE) and of lantha-
num Lal*0 from the parent radioisotopes by the method described.
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37. Radiometric Method in the Search for Ges-0il Deposits

"On the Rediometric Method of Searching for Gas-0il Deposits "
by V. I. Baranov, N. G. Morozova, K. G. Kanasheva, Ye, V.
Babicheva, and B. V. Karasev, Institute of Geochemistry and
Analytiesl Chemistry, Academy of Seicnces USSR, Moscow; Mos~-
cow, _(_‘_'_G_Qkh-imix_?-_, No 6; 1959, pp 530-537 '

Samples of +the surface layer of rocks at a depth of 25 em from
the gas-condensate deposit Kyzyl-Kum and the underground structure Gekcha
(Western Turkmenia) were selected and anslyzed to find out the causes
of the typical diztribution of intensity of Y ~-radiation which is
observed in several oil-bearing aress.

The results of analyses chowed that the distribution of ¥ -radia-
tlon is connected with @ parsliel concentration change of all radioactive
elements (I, Ra, Th and XO).

Radon is not comtained in oil gases in guantities sufficient to
cause the observed chenge of intensity of 7Y -rediation along the oute
line of the deposit.

These results indicate that as far as the above structures sre con-
cerned, the hypothesis in regard to a connection between the ¥ wradig-
tion, which is typical for some oil deposits, and the deposition daughter
products of radioactive deesy of radon along the outline of the oil-bearing
bed is not confirmed. .

38. Application of the Radioactivation Method for the Determination of
Microimpurities in Tellurium

"Application of Radioactivetion Analysis for the Determination
of Microimpurities in Teilurium,"” by 0. Ye. Zvyagintsev and

V. T. Shamsyev; Leningrad, Rediokhimiya, Vol 1, No 6, Dec 59,
P TL7-T23

A method has been developed for determining microguantities of
nickel, copper, arsenic, cadmium, antimony, gold, selenium, indium,
cobalt, chromium, mercury, silver, and caleium in high-purity tellurium
by epplying the radioactivaticn method. 'The method proposed for the
chemical separation and purification of the elements being determined
mekes it possible to isolete substances which are radiochemically pure
and to achieve chemical yields of carriers amounting to 20-70%. The
sensitivity ﬁ: the dgtermination of individusl elements is within the
range of 107 - 10”1 grams. ‘The precision of the determination of
individual elements at concentrations of the order of 10~ - 10~° com-
prises 15-40%. The possibilities of self-scieening and of the formation
of radicactive antimony from the irradiated tellurium were investigated.
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39. TFormation of the Radioactive Isotope Beryllium-7 in a Nuclear Reac-
tor by a Secondary Nuclear Reaction . -

"Formstion of the Redioactive Isotope Beryllium -7 in a5, "
Nuclear Reactor by a Secondary Nuclear Reaction," by N.

P. Rudenko and A. I. Sevast'yanov; Leningrad, Radiokhimiya,
Vol 1, No 6, Dec 59, pp 691~693

The new nuclear reaction Lif (T,2n) Be! vas discovered. It was
established that the radioactive isotope BeT forms in nuclear reactors
by a secondary nuclear reaction._ The over-all cross=-section of the
reactions of the formation of Be! in a nuclear reactor was determined.
It is pointed out that it is possible to produce simultaneously radio-
isotopes which can be used as tracers for beryllium  and fluorine by
irradiating lithium carbonate in a nuclear reactor.

k0. Separation of Mn56 Produced by the Irradiation of Colloidal Manganese
Dioxide L »

"Separation of Redioactive Isotopes Following Irradiation of
Colloidal MnOp," by A. N. Nesmeyanov, V. M. Korolev, and L.

g.. Sazonov; Leningrad, Radiokhimiya, Vol 1, No 6, Dec 59, pp
94699 .

By invg tigating the isolation of the -product of the reaction Mn’?
(n, Y ) Mn’° after irradiation of colloidal manganese dioxide, 1t was
established that separation of radioactive isotopes from eolloidal sys-
tems after their irradiation can, in some cases, be carried out by
employing surface-active substances or nonisotopic carriers. In cases
in which the purpose of the separation is isolstion of the radioasctive
isotope with a maximum degree of enrichment, it is possible to carry

out separation with & good yield on an isotopic carrier.” Ferric iron
was used as a carrier in this case. :
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III. EARTH SCIENOES

41, Use of Geomagnetic Fleld in Geoprhysical Prospecting

"Principles of Ceophysical Prospecting by the Method of
Investigating the Darth's Electromagnetic Tield," by V.

- B. Porfir'yev, Member of the Academy of Sciences, Ukrain-
jan SSR;. Kiev, Dopovidi Akademii Nauk Ukrains'koy RSR,
No 2, 1960, pp 159-163

The dependence of the ratio of the amplitude of the horizontal com-
ponents of the Earth's electromagnetic field on the geoelectric charac-
teristics of a two- and three-layer section is investigated with the use
of formulas for caleculations of the resistance of semiconductors in the
skin-effect. It is shown that at s frequency of oscillation of thelelec.--
tromagnetic fleld f & 0.05 cyeles, the value of the equation R = (7) =
-EI,I is numerically equal to the longitudinal conductivity of the upper
layer lying on a nonconducting base { the crystalline foundstion of the
Earth's crust).

The possibilities of carryling out electromagnetic profiling by com-
pering the amplitude of the derivative with respect to time of the ver-
tical component of the geomagnetic field with the horizontel component
of the gradient of the potential - -of earth currents are demonstrated,

42, On the Rhenium Distribution of Molybdenites from Deposits of a Series
of Genetic Types

"On the Rhenium Distribution in Molybdenites From Deposits
of = Series of Genetic Types." by K. K. Zhivov and G. PF.
Ivanova, Chair of Geochemistry, Moscow State University;
Moscow, Geokhimiya, No 6, 1959, pp 518-523

The rhenium content was determined in 19 molybdenites from depcsits
of two genetic types of the Central Kazakhstan.

The average rhenium content in molybdenites from high tempersture
rare-meta) deposits (Kara-Oba, Akchatzu, Airshoko, Dal.’nensltgye) is
2.5 x 1077 with a fluctuation from 1.0 x 2077% to 5.6 x 1077%, In
deposits of the middle~tenperahure type (Shalgin), the aversge catent; gs considersbly highgr
end amountsto 3.2 x 1073% witha fuctuaticnel Prom 2.2 x 107% to 3.9 x 107 %

A comparison of the data obtained with the results of molybdenite
analyses carried out on samples from deposits of other types (skarn and
copper - molybdenite types) shows the existence of a general regularity
) consisting of an inerease of the rhenium content in molybdenites with a
fall in the temperature of deposit formation.

- 30 -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3




Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3

43, Elastic Wave Propagation in Spherical Underground Explosion

"On the Radiation of an Elastic Wave During a Spherical
Explosion in the Ground," by N. V. Zvolinskiy, Moscow;
Moscow, Prikladnays Matematiks i Mekhaniks, Vol 2k,

No 1, 1960, pp 126-133

- An earlier work on the subject (Ishlinskiy, Zvolinskiy, and Stepan-~
enko, "On Soil Dynemics,™ Doklddy AN SSSR, Vol 95, No L4, 1954) considered
~ the problem for the case ol an inelastic-plastlc medium.

This article deals with an elastic-plastic medium (in relation to
the packing effect) where the flow of the medium in the incompressible
state is caused by a property analogous to internal friction. The pres-
ence of an initial elastic region on the deformation diagram afforris
the possibility of visualizing the entire process of propagation of “he
explosion wave, including the radiation of the elastic wave. The problem
is considered here for the case of spherical symmetry.

1]
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IV. ELECTRONICS

Communications

L4, New Radio-Relay Lines

'..."Some: Broblems in Development of Radio-Relay ' Lines,". by A.

Fortushenko; Moscow, Nauchno-Tekhnicheskiy Obshchestva SSSR,
No 2, Feb 60, pp 28-29

During the Seven-Year Plen it is plenned to increase the length of
the existing redio-relay lines sbout 8.4 times. Several telephone-
television redio-relay lines incorporating "Strels" equipment were built
in the USSR, operating in the frequency range of 1,600-2,000 Me. A
telephone-television radio-relay line between Moscow and Smolensk was
built using P-60 type equipment.

The Scientific Research Institute of the Ministry of Communicetions
USSR hes designed more powerful equipment designated P-600 for operation
in the frequency range of 3,400-3,900 Mc. This equipment is capable of
transmitting simultaneously on five duplex radio-communications trunks;
each trunk ¢en handle 600 telephone channels or two television progrems.
In 1960 and succeeding years, a number of radio-relay lines will be built
utilizing the new P-600 equipment. '

45S. Recent Soviet Patents in Field of Communications

"Authorship Certificates" (unsigned article); Moscow, Elek~
trosvyaz', No 3, Mar 60, p T3

Class 21&1, Tase No 122166. A. K. Kordobovskiy. A Method for
Testing Telegraph g?nes for Reliability

Class 21&1, 9O . No 122167. V. G. Lugvin. Device for Autometic
Elimination of Telegraph Signal Displacement Due to the Shift of Carrier
Frequency in the FM Tonal Telegraphy Chennel

Class 21al, 13,,- No 122168. K. A. Mal'tsev and A. D. “Konysgin.
A Computer-Integrat?ng Device for Phase Correction in Synchronized Tele-
graph Equipment

N Class Elal, 32py. No 121815. R. A. Kudryavtsev. A Method of
Amplitude Modulation of Video Signal
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Class 2lat, 32,,. No 1221(0. A. V. Vatsenko, M. V. Gitlits, and
11

V. G. Patrunov. A Method for Correcting Semitone Images Recorded With
the Ald of Ferrography of the Modulated Signals.

Class 2la', 3355. No 122171. I. I. Tsukerman. A Method for Com-
pensating the Noise Background of the Video Signal

Class 21&1, 36. No 122172. A. M. Chernushenko. A Method for Ob-
taining Millimicrosecond Pulses

Class 2lat, hlor(. No 121820. G. Z. Matusevich. Measuring Device
for the Control of Residuasl Attenuation in the Channel of a Telephone
Line ‘

Class 21&1*, 21, No 121821. K. K. Simul'. Wave guide Directional
Coupler..

Class Elah, 2255. No 122497, . E. N. Maykhrovskiy. A Method for
Suppressing Rendom Pulse Interferences

Class elah, h606. No 122501. V. D. Kuznetsov end V. K. Paramonov..
A Method for Power Feeding to Complex Antennas

Component s

(

46, Investigstion of Operating Characteristics of Ferrite Amplifiers

"Experimental Investigation of a Ferrite Amplifier," by V. P.
Tychinskiy, Yu. T. Derkach, and V. V. Karpetskiy; Moscow,
Radiotekhnika i Elektronika, Vol 5, No 2, Feb 60, pp 286-295

Informetion is presented on some of the results of a study of a
ferrite amplifier operating in a ferromegnetic system. The experimental
measuring apparatus consists basically of & pulse magnetron as the
source of excitation power and a semiautometic recorder for recording:
the spectrum of power ebsorption in the ferrite, for controlling the
resonance tuning of the ferrite element, and for reading the excitation
power level. A klystron oscillator serves as the source of amplified
signals.

The measured amplification value reached approximately 22 db for an
excitation power on the order of 5 kw.
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A circult is suggested for studying the phase characteristics of the
emplifier, and results prove to be in good agreement with data published
by other suthors.

Preliminary coneclusions reached by the authors include the following.

1. Regenerative types of ferrite amplifiers with lumped constants
heve & reletively narrow frequency band (<0.1%) which decresses with in-
creases in amplificetion.

2. The comparatively high levels of threshold power and unfavorable
cooling conditions of ferrite elements necessitates the use of a relax
tively high pulse spacing factor.

3. The parametric theory of ferrite amplification indicates the
possibility of operating at an excitation frequency less than thst of
the emplified signal; however, there are no clear prospects at present
for decreasing excitation frequency.

k7. Quasilinear Method for Analyzing a Blocking Oscillator

"Sheping Pulse Pesks in a Blocking Oscillator Using a Junction-
Type Semiconductor Triode," by B. S. Mel'nikov; Moecow, Radio-
tekhnika i Elektronika, Vol 5, No 2, Feb 60, pp 323-329

A quasilinear method of analyzing a blocking oscillator is proposed
which is based on the operating characteristics of Junction-type tran-
sistors, namely: pulse characteristics correspond to chsasracteristics
taken for direct current if, in taking the latter, the dissipated power
in the triode is less than nominal; the triode is located in a state of
supersaturation during generstion of pulse peaks; the output impedsnce
of the triode is great during amplification and negligivle during
supersaturation; and the input characteristics under supersaturation -
conditions depend only on the saturation current.

Amplitude, duration, and shepe of the generated pulse vere determined
with an accuracy of 15-20%.

48. New Electronic Equipment Manual

"New Book" (unsigned article); Moscow, Radio, No 3, Mar 60, p 6k

A short announcement reads as follows: |"The State Technical Pub-
IIshIng House of the Ukrainian SSR (Kiev) had published in the Ukrainiem
language an electronic equipment menusl. D. JS. Gurlev end A. T. Yura,

i the authors of this new book, have accumulat extensive materisl on elec-
tronic equipment, which has been supplemented by tables, tube charscterw
istics disgrams, standard circuits for the t es, ete."

CPYRGHT - 3k - CPYRGHT
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49, Cold-Cathode Vacuum Tubes

"Cold-Cathode Radio Tubes" (unsigned article); Moscow, Izobre-
tatel' 1 Retalonalizator, No 3, Mar 60, p L1

A nickel-wire\cathode of a vacuum.tube having a thin coeting of mag-
nesium oxide will emit a beam of electrons when subjected to short dure-
tion irradiation by a beam of electrons or ultraviolet rays, even without
heating the electrode.

50. Use of Semiconductor Devices in Agriculture

"Applications of Semiconductors in the Field," by Prof A.
Chudnovekiy (Leningrad); Moscow, Ogonek, Vol 36, No 3,
17 Jen 60, p 21

"The application of semiconductors will meke the work of agronomists
easier. USSR scientists have developed a number of devices which function
reliably under the complex and changeable conditions encountered in the
fleld. These devices record automatically the temperature of the surface
of the soll and at different depths of the soil, and measure the tempera-
ture and humidity of the eir, the wind velocity, the amount of hest sup-
plied by the sun to plants, the quantity of moisture which evaporates from
the soil, and many other variubles.

"To control the living processes of the plent , one must have more
data than those which pertain to conditions encountered in the environ-
ment, It 1s even more important from this standpoint to observe internal
processes of the growth and development of plents. This can be done with
the aid of semiconductors. Semiconductor devices measure and indicate
the temperature of different organs of the plant, enable one to determine
the rate of flow of juices inside the plant, and maske it possible to mees-
ure evaporation. - '

"Semiconductor devices can also be used in )gather forecasting. At
the Agrophysical Institute, an asutomatic device‘has been designed which
predicts in the evening the possibility of tr}e} occurrence of frost during
the coming night. This device is very simple and 1s available to every
kolkhoz.

"Semiconductor appliences can be used for the automatic control of
the temperature snd humidity during the storage and transportation of
; grain, potatoes, flour, and other products.

CPYRGHT
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"The first semiconductor generators of electrical power have been

| constructed. These generators utilize loceally availeble waste as fuel
and supply power for the lighting of bulldings and electric milking.

The heat which is generasted during the pessage of electric current
through semiconductor thermocouples can be used to advantage for the
rasteurization of milk and the heating of water at farms. In the future,
pover generated in this manner will be used for heating buildings."

CPYRGHT

1

Computers

51. -Analog Computers for Electric Network Anelysis

"Application of Blectronic Analog Computers to Investigete
Transients in Electric Networks," by I. A. Gruzdev and .M.
L. Levinshteyn, Leningrad !Bolytechnic'. Institute imeni -
Kalinin, Moscow, Elektrichestvo, No 3, Mar 60, pp 1«1k

The electronic analog computers now maenufactured in the USSR do
not have s sufficient number of computing elements to solve certain com-
plex problems of network calculation. The presently manufactured ana-
log computers (IPT-5, IPT-4, MPT-9, MPT-11, MN-1, MN-2, MN-7, M¥=8 .

- 'MNB, - EMU45; EMU<B, ‘ghd ‘KNB) chave only 12+80. computing elemerits; however ,
several such machines can be combined for the solution of complex prob-
lems. '

A special anslog computer for network analysis, incorporating step-
by-step selector switches actuated by reley circuits, was built at the
High-Voltage Line and Network Laborstory imeni Gorev at Leningrad Poly-
technic Institute. The most complex electric system that can be investi-
gated, with the present status of analog computer technology, is a system
composed of three generating stations with two or three load distributing
centers. Further improvement in the methods of network analysis with the
aid of analog computers, should be directed toward the betterment of the
computer's components, as well as the development of simpler methods for
the solution of various types of equations, especially the partial de-
rivative equetions.

Instruments and Equipment
Yona - o L

52. Video Tape Record.irié “

SAn:imege on-Magnetic Tepe" (unsigned item); Moscow, Televideniye,
"N6. 10, 5 Mdr 60,58
B 4% possible to record a television image on a magnetic tape?
Such an image consists of electric pulses similar to those produced by
. sound, but with a frequency of electromagnetic oscillations about 600
imes.higher. Yes, it is possible.
CPYRGHT
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"Recently, a concert recorded on magnetic tape was demonstrated on i
television. Later, the spectators were acquainted with the technique
of this remarkable invention.

"The video-tape recorder (video-magnitophone) is closely relsted
to the tape recorder (magnitophone). However, the two machines differ
considerably from each other, In the first place, one's attention is
attracted by the unusually wide megnetic tape, i.e., 1t is eight times
wider than the tape needed for recording sound.

"The electric signals of the television imaege are recorded on it
in the form of narrow transverse tracks; such an unusual recording is
carried out by four megnetic recording heads placed on a disk rotating
with & speed of 15,000 rpm. The speedt.df movement of the magnetic heads
with respect to the megnetic tape resches L0 meters per sec or 144 kilo-
meters an hour. Such a high speed permits recording on the magnetic tape
electric oscilletions of several million times per second.

"At the seame time, the speed of ‘the magnetic tape is less than 40
¢m per sec, i.e., is only twdce as fast as that of & tape in a magnetic
sound recorder. At such a speed, & 30-centimeter reel can hold enough
magnetic tape for an hour and a half of recording. This is ample time
to record & lerge television performeance.

"The accompanying sound is recorded simultaneously by a stationary
magnetic recording heed along the upper edge of the tape. If the re-
cording on the megnetic tape is made visible, then the transverse tracks
of the recorded image will be observed. On the upper part of the tape
will appear & longitudinel treck of the accompanying sound recording,
end in the lower part will appear a track of the monitoring service sig-
nal.

"When the recording is finished, the tape is rewound in about 5
minutes, and the progrem is ready for demonstretion."”

A photograph shows one of the laboratories of the All-Union CPYRGHT
Scientific Research Institute for Sound Recording. The leading engi-
neer, A. Spirin, and the director, V. Parkhomenko, are shown during
a test recording of a televisi.., program,
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53. High~RPM Precision Tachometers

"Methods and Instruments for Precision Measurement of Angulaer
Velocities" (unsigned article); Moscow, Izmeritel'naya Tekh-
nika, No 2, Feb 60, p 64

The Expert Council at the Committee on Standards, Measures, and
Measuring Instruments has recently reviewed the status of metrology
research to improve the methods and instruments for precision measure-
ment of angular velocity. The tachometers now in use can measure angu-
ler velocities up to 50,000 rpm with an accuracy of 0.03%.

At the All-Union Scientific Research Institute for Metrology imeni
D. I. Mendeleyev, a new standard tachometer capable of measuring angular
velocities up to 60,000 rpm with an accuracy of 0.01% wae built. The
value of the anguler velocity 1s determined in this instrument by reading
+ the velues of standard frequencies of a piezoelectric oscillator.

The Expert Council resolved that work should be carried out on the
design of a tachometer capable of measuring angular velocities up to
150,000 rpm.

54, AC Network Calculator

"Electrical Calculation Analog for AC Electric Networks," by
D. I. Azariyev; Moscow, Elektricheskiye Stentsii, No 2, Feb €0,

PP 41-52

A network analog calculestor developed at the All~Union State Insti-
tute for the Design and Plenning of Thermel Electric Power Plants
(Teploelectroproyekt) is universal in its performance and can be used to
investigate any type of electric power networks. This analog network
calculator is very useful in the design and operating steges of electric
power networks. . '

In 1957, a similer network analog cslculstor was delivered to the
People's Republic of China and has since been reproduced there in several

models.
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55. Automatic Photoelectric Regulator

"Transducer With Photoelectric Device for Floating Regulation,"
by B. S. Nanaziashvili, B. M. Plyushch, V. 0. Sarkisyen, and

B. A. Kulivov; Novocherkessk, Izvestiys Vysshikh Uchebnykh
Zevedeniy, Elektromekhanika, No 1, Jan 60, pp 139-142

. At the Chair of Electric Drives of the Azerbeydzhen Institute of
Petroleum end Chemistry imeni Azizbekov, & photoelectric integrator
was developed which ensures a very simple floating regulation and per-
mits varying at will the degree of reguleting action in proportion to
the error signal. This device cen integreste with great sccuracy error
signals of duretion a&s high as 100 sec.

The photoelectric pressure transducer incorporates both a differen-
tlael meter and proportional converter. The photoelectric integrator can
be used in a number of automatically controlled systems; it can also be
used to slmulete systems having a reletively large time constant.

56. Electrical Simulation of Nuclear Reactors

"Experiment in Simulsting Criticality of a Nuclear Reactor
With Static Electric Integrators,” by N. U. Isayev and A.T.
Luk'yenov; Alma-Ata, Izvestiya Akademii Nauk Kazakhskoy SSR,
Seriys Energeticheskaya, No 2 (16), 1960, pp 122-129

The article describes the calculation of nuclear reactor criticality
with the aid of static electrical integrators. The work was carried out
at the Chair of General Physics, Kazekh State University, under the di=-
rection of Prof L. A. Vulis.

The electrical simulation of the neutron-transfer process consists
in representing the investigated reactor byan electrical analog in which
the electric potential is a relative function of dimensionless coordi-
nates and time, resembling the neutron flux in the actual reactor. It
was shown that with the aid of static electric integrators it is possible
to find with sufficient accuracy the criticelity of nuclear reactors of
both flat and spherical shepe.

It is believed that it will be possible in the neer fPuture to simu-
late reactor kinetics, teking into account changes in the reactor para-
meters coming out of the critical state. Perfecting the solution of two

) and three dimensional problems with the aid of static electric integra-
tors will be of great importance because solution by asnalytical methods
is not always possible.
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57. Polish Pocket-Size Dosimeter Constructed

(Untitled end unsigned article); Zolnierz Wolnosci, Warsaw,
9-10 Jan 60, p 3

Brief item reports the construction of e pocket-size dosimeter,
called the R.I.K.-59, by Janusz Droszcz, master of engineering and
chief engineer at the Tele- and Rediotechnology Institute (Instytut
Tele-~ i Rediotechniki) in Bydgoszcz. The dosimeter reportedly is de-
signed to detect gamme and beta rediaetion originating from concealed
or unknown radioactive sources. It is to serve primarily as indivi-
dual equipment for geological parties and scientists » 88 well as for
detecting contaminsted regions. The dosimeter, contained in an aluminum
case, detects radiation without determining its absolute value.

58. ‘. Rumenien Paper on Double Cethede .Effect Read at East Germen Confer-
‘ ance -

"On ghe Explanation of the Mechenism of the Double Cathode
Effect," by E. Badareu, I. Popescu, and I. Iova, Physics
Institute, Academy of Sciences Rumanien People's Republic,
Bucherest; Leipzig, Annalen der Physik, Vol 5, No 5/6, 1960,
pp 308-326 .

Thie paper, which was delivered at the conference of the Germen
Physics Society in Leipzig on 17 April 1959, reports a series of theo-
retical end experimental results on the processes which take place in
glow discharges in argon at double and simple cathodes. The role played
by the resonance chenge of charge in the kinetics of the posibive ions
in specific gases, particularly in the theory of the cethode drop, is
emphasized. It is shown that, at least in the case of anomalous dis-
charges, most excitations and ionizations in front of the cathode take
Place in negative light and that this formetion represents a practicelly
equipotential plasma‘ which is permeated and supported by primary electrons.
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Materials

59. Characteristics of Ferrites at Higher Power Levels

"On the Theory of Nonlinear Phenomene in Ferrites at Super-
High Frequencies. Part II. Parametric Phenomena in Fer-

rites," by Ya. A. Monosov; Moscow, Radiotekhnika i Elektro-
nika, Vol 5, No 2, Feb 60, pp 278-287

Parametrically coupled magnetostatic oscillations of a ferrite
sample, described in the first part of this work (Radlotekhnika i
Elektronika, Vol 5, No 1, Jan 60, p 59), are used in explaining non-
linear phenomensa in ferrites at high power levels. It is shown that
equations for the amplitude of oscillations in Perrites correspond to
the equations for currents in circuits which are coupled through
varieble parameters. Formulss are obtained for the amplitudes of coupled
oscillations, for conditions of complete damping compensation of coupled
oscillations, for the compensation frequency band, and for the width of
the reglon of additional absorption at the auxiliary power frequency.

A rough calculation using the derived formulas shows that the meg-
nitude of auxiliary power required to completely compensate for attenue~
tion of oscillations in garnet-structured ferrites (2 AH 21 oersted)
is on the order of one watt.

60. General Criteria To Be Applied in the Search for New Piezoelectrics

"Concerning Some Problems of the Crystal Chemistry of Piezo-
electrics,"”" by I. S. Rez; Moscow, Kristallografiya, Vol 5, No
1, Jan/Feb €0, pp 63-70

On the basis of experimental date obtained in the search for new
piezoelectrics, general criteria are set up vwhich will aid iIn the dis-
covery of new substances of this class. Eighteen groups of substances
are enumerated which appear promising from the standpoint of quantita-
tive electrophysical investigation aimed at finding new piezoelectrics.
From experimental data obtained in the testing of inorganic substances
for piezoelectric properties, it Pollows that the substances which ex-
hibit a pilezoelectric effect apparently have an easily deformable struc-
turel errangement of atoms; thet compounds with covalent bonds, parti-
cularly coordination compounds, are more likely to exhibit piezoelectric
activity than substances of other types; and that upon isomorphous sub=
stitution, the piezoelectric effect which is due to structure is pree-
served, being modified depending on the properties of the substituent
atom or radical.
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61. Dresden Institute for the Applied Physics of Pure Materials

"What All's To Be Seen at the Fair," by E. Rexer, Institute
of Applied Physics of Pure Materials, Dresden; Dresden,
Saechsische Zeitung, 29 Feb 60, p L

This institute was founded in 1956 and reached its full working ce~
. pacity in mid-1959. It 1s engaged primarily in basic research on pure
materials, particularly for semiconductors and nuclear-energy spplica-
tions.

The institute produces, by physical methods, small quantities of
pure meterials, mostly pure metallic materials. Special installations
are being designed and built at the institute also. A zone-melting in=-
stallatlion with electronic heating and melting was developed at the in-
stitute and put into operation on 1 October 1959.

Since financial problems are involved in the production of pure
meterials, a special working group at the institute is using radioac-
tive isotopes to test various chemical and physical production methods.

A method of producing pure silicon, developed by the institute, has
been taken over by the production facility, VEB Freiberg Spurenmetalle
(trace metals enterprise). The silicon produced in Freiberg will be used
by the semiconductor producing plant now under construction at Frankfurt/
Oder.

The State Planning Commission has designated the Institute for Applied
Fhysics of* Pure Metals the “technical-scientific center for radiochemistry
in East Germany." It is one of the tasks of the institute to ceordinate
all research work in the radiochemical field in East Germany. '

(For additional informstion, see Chemistry, Industrisl Chemistry,
and Radiochemistry. ]

Wave Propagation and Antennas

€2. Broasdband Televigion Antenna

"High-Gain Broadband Receiving TV Antenns," by L. Minash;
Moscow, Radio, No 3, Mar 60, pp 50=51

With the increase of television channels to 12, a need arose for
broadband antennas capable of receiving signals in a frequency range of

49 to 230 Mc. A radically new type of TV antenna is suggested consisting
) of & radiator with logarithmic-periodic dependency of its parameters.
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The principle of the performence of this new type of antenna is that
each element of the two branches (arms) responds only to a certain spe-
cific frequency band. The number of such elements and their parameters
may be selected in such a manner that for all the given frequency bands
the antennsa input impedance and the directivity pattern will be practi-
cally constant. The dipoles of the two brenches can be made of 20-m,
aluminum, thin-walled tubing. The gain of such an antenna is about four
times greater than the gain obteined with a symmetricel dipole. The

antenna input impedence is ebout 120 ohms s and the traveling-wave ratio
is about 0.5.
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V. ENGINEERING

63. Electromagnetic Systems of the Proton=-Synchrotron

"The Power Supply System of the Proton-Synchrotron Megnet
at the Joint Institute for Nuclear Research," by M. A.
Gashev, Ye. G. Komer, N. A. Monoszon, F.M. Spevekova, and

. A. M. Stolov; Moscow, Elektrichestvo, No 1, Jan 60, pp 6-10

The article describes the magnet power-supply system of the proton-
synchrotron (synchrophasotron) at the Joint Institute for Nuclear Re~-
search at Dubna. The megnetic field of this proton-synchrotron reverses
at a rate of five times per minute. The magnet pover=-supply system has
the following characteristics: maximum power, 140,000 kw; meximum cure-
rent, 12,8 ka; maximum voltsge, 11 kv; energy stored in msgnetic field,
146 - 106 Joules; and losses in electromagnet winding, 4,000 kw.

At the instant the electromagnet winding is connected to a dc volt~
age source; the current begins to rise in accordance with an exponential
law with & time constant of 25 sec. After the current reaches the velue
of 12.8 ka, the polarity of epplied voltage is reversed, and the current
begins to drop. The dec voltage source consists of an induction-motor
driven synchronous generstor and an electronic rectifier. Because of the
high power capacity of the system, it was found expedient to bresk it up
into four identical units opersting in parallel; each unit consists of
a power-generating set and an electronic rectifier. The power-generating
set consists of a 2,500-kw; 6-kv, Thl-rpm induction motor, a 37,000-kw,
8.2-kv# 750-rpm synchronous generator, end a 200-ki, 4OO-v, 750erpm aux-
iliary generator. The power-genereting set has a 56~ton fly-wheel. The
All-Union Electrical Engineering Institute has designed special hermeta.
ically sealed type IVU - lOO/l, 500 pentode-ignitrons operating at a
rated current of 100 a and reverse voltage of 15 kv.

To ensure uniformity of the magnetic field and to reduce residuasl
megnetism, the demsgnetizing pulses are generated by two type IVU- 100/
1,500 ignitrons. Demagnetization is carried out by five pulses of 980,
790, 600, 440, and 390 a each and for a total duration of 4.9 sec.

———————

The system has proven its stebility and flexibility during a pro=
longed period of actual operation.
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64. Flat-Type Induction Pump

"Electromagnetic Phenomena in Flat Type Induction Pumps for M ..oy
Molten Metal," by N. M. Okhremenko; Moscow, Elektrichestvo, :
No 3, Mar 60, pp UB8-54

Electromagnetic pumps are used to circulate moltenrmetal coolant
in certain types of nuclear reactors. The flet-linear type of induction
pumps shows great promise due to the simplicity of its construction and
ability to draw power from conventional 3=phase power lines.

The principle of operstion of such & pump is as follows: +the 3-phase
- winding on the stator core crestes a traveling megnetic field which in-
duces current in the molten metal placed in & gap between the cores. The
flow of molten metal along the longitudinal axis is caused by the inter-
action of the traveling field and the induced current.

At the Physics Institute of the Latvien Academy of Sciences, a
series of studies on the theory and practice of electromagnetic pumps
was carried out under the direction of I. M. Kirko and I. A. Tyutin. A,
I. Vel'dek alsc contributed substantially 1o the theory of induction pups .
Yet, a considerable number of probleme relating to the performance of ine
duction pumps are still unsolved; such as accounting for the mutual effect
of, transverse and longitudinal fringe effect and the demagnetizing effect
of the current in the metal on power loss and pressure drop in the pump,
determination of the equivalent parameters of the secondary circuit y ete,

The author tries to generalize the theory of performence of an
induction pump, taking into account various secondary effects.

65. . Lowering Insuletion Standards on Jigh~Voltage Networks

"Requirements With Regard to Arresters and Circult Breskers
on High-Voltage Networks With lowered Standards of Insulae
tion," by M. M. Akodis, Ural Polytechnic Institute 4imeni
S. M. Kirov; Mingk, Izvestiya Vysshikh Uchebnykh Zavedeniy,
Energetika, No 1, Jan 60, pp 1-10

The tendencies for the past few years to lower considerably the
standerds for insulation on kigh-voltesge power networks of 110 kw end
higher have resulted in a need for more careful =nd detailed study of
internal overvoltagee and methods of protection against them. Under
conditions of lowered standards @dr insuletion on high=voitage power
networks, the most dangerous intermel overvoltages arise during switbhinge

- on and -off of the unloaded iines and disconnecting open=circuit trans-
formers. To ensure safety with such lowered insulation standerds; it is
considered necessayy to install arresters with reduced discharge voltage

- on the power lines and substations.
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The author concludes that to prevent any demege to the circuit-
breakere and the substation insulation during the disconnection of the
unloaded lines, the circuit breakers, at least those 220 kw and higher,
should be executed in such a manner that the probability even for a
Single repetition of an arc, leter than 90° after extinction, should
be insignificantly low.

66. New Speedy Method of Hydroelectric Station Construction

"Hydraulic Station in Two Years," by Yarosh; Moscow, Yunyy
Tekhnik, No 3, 1960, pp 22-25

Engr N. M. Ivantsov, in cooperation with the All-Union Trus’ for
the Design and Plenning of Hydroelectric Power Plants and Hydroelectric
Development (Gidroenergoproyekt) » has developed a new rapid method of
dam construction with prefabricated concrete structural elements. Only
the foundeation of the dem will be monmolithic concrete; the superst ructure
will be essembled from 12,550 prefebricated structural elements (beams,
plates, etc.)., These 12,550 structural concrete elements comprise only
6 basic structurel types. The individuel structural elements are fastened
to each other by welding the protruding ends of the reinforcing bars; the
welded Joints are later imbedded in concrete.

This new type of hydroelectric station does not require a spillway
dam; the flood water is carried away through the spillwaey pessages under
the dem. Such a dem with prefebricated structursl elements is now being
built near the city of Seratov; it will have a capacity of one million
kw and will have a water head of 15 m.’

The completion of the Saratov Hydroelectric Power Plant should
merk e turning point for the future design of hydroelectric power plants.
Instead of the 5-8 years needed for the construction of a similar plant
by conventional methods, the Saratov Hydroelectric Plant will be built
in only 2 years.

67. Design of Large Gas Turbines

"Gas Turbine Units of the Leningrad Metal Plant for Electric
Stations," by L. D. Frenkel'; Moscow, Energomashinostroyeniye,
No 2, Feb 60, pp 1-6

- A 100,000-kw gas turbine, designated GT'-100-750, is now in the
process of design et the Leningrad Metal Plant. This turbine will
operate on natural gas or crude petroleum. The over-all efficiency
is expected to be sbout 37%, the initial temperature of inlet gases
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will be 750°C » and the weight of metal per kw of rated capacity wlll be
15 kg and that of the austenitic steel will be 0.35 kg. Cooling water
circulation for each turbine will be 6,000 cubic meters per hr; the
back-pressure et the exhast of the low-pressure turbine will be 1.08 atm
ebs. The internal efficiency for both high- and low-pressure turbines
will be 89%, efficiency of the combustion chamber will be 98%, efficiency
of the electric generater will be 99%, mechanical efficiency of the tur-
bine will be 99%, and efficiency of the compressors will be 97%. The
pressure at the compressor outlet will be 20.3 atm abs » pressure at the
turbine inlet will be 19.3 atm abs » and pressure at the exhaust of the
high-pressure turbine will be 6.3 atm abs. Temperature of the gas at
exhaust will be 4200C, and temperature of the air after the regenerator
will be 3579C, Fuel consumption at the high-pressure combustion chember
will be 12,580 kg per hr, and fuel consumption at a low-pressure com-
bustion chember will be 7,525 kg per hr. The last blades of the low-
Pressure turbine will be 500 mm long. The number of stages in the
high-pressure turbine will be 4, and in each branch of the double-flow,
low-pressure turbine, 6.
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VI. MATHEMATICS

Applied Mathematics

68. Successive Approximations in Calculating Buckling of Shells

"Use of Similarity Notions for Improving Couvergence During
Successive Approximations in the Calculation of Shells, "

by I. V. Svirskiy, Kazan' ; Moscow, Prikladnaya Matematika i
Mekhanika, Vol 24, No 1, 1960, pp 13%-143

This article is a further development of a previous work (Svirskiy,
I. V., "Some Variations of the Method Bf Successive Approximations and
the Perturbation Method," Izvestiya Kazanskogo Filiala AN SSSR, No 12,
1948, pp 29-41), and is based in part on the work of a Chinese scholar
(Chien, W. Z., "Large Deflection of a Circular Clamped Plate Under
Uniform Pressure," Chinese Journal of Physics, Vol 7, No 2, 19L47), where
buckling is determined by breaking down the load into a series accord-
ing to degrees of buckling at the center of circular prlates, and in part
on the work of Kh. M. Mushtar (Izvestiya Kazanskogo Filiala AN SSSR,
Seriya Fiziko-Matematicheskikh Nawk, No 12, 1958, pp 53-62) on the semi~
nonlinear approach to the problem of the buckling of plates, wherein
the nonlinear equations are linearized in relation to the highest
harmonics of buckling in the amplification factor and where the non-
linearity in relation to the main harmonic of buckling with the greatest
amplitude is taken into account. This makes it possible to locate the
main regions of nonlimearity, which are related to the most extensive
bucklings, and greatly facilitates the calculations.

At each step of the successive approximations used here, the
equations are comparatively well satisfied with respect to the main
harmonics of greatest amplitude; the determination of the highest
harmonic of buckling and of the amplification factor leads to the
solution of the linear equations ; since the highest harmonics
generally are small and their frequency hjigh, the author, in determin-
ing them, neglects the bending of the shells and whatever nonlineer- -
ivies may -occur.

I
The methods reported here can be used without alteration for the
determination of the buckling of shells subjected to longitudinal
edge loads. The use of the perturbation method and of the method
of successive approximations in longitudinal loading without the use
of the theorem of similarity for improving convergence is discussed.
: in other works (Polubarinova-Kochina, P. Ya. Prikladnays Matematika
1 Mekhenika, Vol 20, No 1, 1956; Alekseyev, S. A., Priklednaya
Matematike i Mekhanika, Vol 20, No 6, 1956, pp 673-679).
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69. Integration of Equations of Nonsteady Creep in Solids

"On the 'Integration of the. Equations of Nonsteady
Creep of Solid Bodies," by P. 8. Kuratov and V. I. Rozen-
blyum, Leningred; Moscow, Prikladnaya Matematika i Mek-
hanika, Vol 2k, No 1, 1960, pp 146-143

The determinetion of the increments of stress and strain with re-
spect to time is reduced to the original linear problem, which, in many
ways, is analogous to the problem of thermal elasticity. The calcula=-
tion of the nonsteady (initial) creep of solids is thus reduced to a
determination of such increments for successive, small intervals of time.

For the case of the uniform stress state (for example, in the prob-
lem of the relaxation of stress in a shaft), the mathematical procedure
glven here amounts to a numerical integration of the original equations
by the Euler method.

T0. Survey of the Scientific Works of Nikolay Gur'yevich Chetayev
(1902-1959)

"Survey of the Scientific Works of N. G. Chetayev" (unsigned
article); Moscow, Prikladnays Matematika i Mekhanike, Vol 24,
No 1, 1960, pp 171-200

A summary of the moé@ important aspects of the work of Chetayev in
analytical dynamics, theory of stability of motion, mathematical physics,
and the theory of differential equations is given. A 67~item chronolog-
ical bibiliography of Chetayev's published works is appended.

T1. Theorem of Stability of Motion of a Limited Volume of & Continuous
Medium

"A Theorem on the Stability of a Motion," by V. V. Rumyant-
sev, Moscow; Moscow, Prikladnaya Matematika i Mekhanika,
Vol 24, No 1, 1960, pp k7-5k

An arbitrary holonomic mechanical system is considered, whose in-
dependent Lagrange coordinates and general velocities are given. It
is assumed that the equations of motion of the system have a certain
partial solution which relates to the so-called unperturbed motion of
the system under consideration. Expressions are given for the un-
perturbed and the perturbed motions.
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The theorem can be applied effectively for the second method of
Lyapunov in solving the problem of stabllity of motion of a continuous
medium with respect %o a finite number of parameters of integral form
which characterize the motion of the medium.

T2. Random Perturbations in Optimal Control

"On Optimum Control During Random Perturbations," by N. N.
Krasovskiy, Sverdlovsk; Moscow, Prikladnaye Matematike i
Mekhanika, Vol 24, No 1, 1960, pp 6L-79

The problem of optimal control is considered for the case of s min-
imum expected time of decay of &« transient process. The application of
The method of the Lyspunov functions to this problem is described. The
approach to the problem here generelizes certain problems of optimal
rapid response in systems subJected to random perturbations. Approximate
methods of designing optimal control are considered.

T3. _Motional Instability of a System With Time Delay

"On the Instability of the Motion of a System Wih a Delay
With Respect to Time," by S. N. Shimanov, Sverdlovsk; Mos-
cow, Prikladnays Matematika 1 Mekhanika, Vol 24, No 1,
1960, pp 55-63

This work shows that the well-known theorem of Lyapunov (Obshchaya.
zadacha ob ustcychivosti dvizheniya [The General Problem of the Stabil-
ity of a Motionl, Moscow-Leningrad, 1650) and the theorem of Chetayev
(Ustoychivost' Dvizheniya [The Stability of Motion], 24 edition, Moscow-
Leningrad, 1956, can be transferred to the cese of a system having de-
lay with respect to time. First approximation criteria are given for
the instability of motion of the system.

Th. Limit of Application of Integrsal and Variationel Principles of
Mechanics

"On the Application of Integral and Variationsl Principles
of Mechanics in Problems of Oscilletions," by G. Yu. Dzhene-
lidze end A. I. Lur'ye, Leningrad; Moscow, Prikladnaya Mate-
matika i Mekhaniks, Vol 24, No 1, 1950, pp 60-97

This article considers the problem of the possibility of using var-
iational and integral principles for the determination of frequencies
and forms of the oscillations of elastic systems and shows that the
Hamilton-Ostrograd principle, with varied formuletion, mekes it possible
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to apply the problem to the study of the statiorary values of a certaln
functional, but does not permit a conclusion regarding the character of
1ts extremum. The lutter should be drawn on the basis of an independent
investigatlion not comnected with the variational and integral principles
of mechanics.

Pure Mathemetics

75. Riemann's Boundary Value Problem Effectlively Solved

"An Approximate Solution of Riemann's Boundary Value Prohlem
for Systems of n Pair Functions," by V. V. Ivanov, Computer
Center, Academy of Sciences Ukrainian SSR; Moscow, Doklady
Akademii Nauk SSSR, Vol 129, No 1, Nov 59, pp 27-29

It is known that up to now an effective approximete algorithm for
the solution of the problem indiceted in the title has not been found
(see N. P. Vekua, Sistemy singulyarnykh integral'nykh uravneniy (Systems
of singular integral equations), Moscow-Leningrad, 1950, and F. D.
Gakhov, Usp. matem. nauk, Vol 7, No 4 {50), 1952). In addition, several
reporvs were presented in the work by B. V. Boyarskiy, Soobshch. AN
Gruz SSR, Vol 21, No 4, 1958, showing that any algorithm for hHhe solu-
tion of the problem obtained with the help of "ordinary" means is not
satisfactory from a practical point of view.

In the present work, an approximate wethod for finding all the soln-
tions of a homogeneous Riemann boundary value problem for systems of n
pair functions is found. The method mey be cumbersome, but it is
nevertheless, effective.

76. Approximation of Continuous Functions in Hilbert or Reflexive
Bana.ch Spaces

"Several Theorems Concerning the Best Approximation by Un-
bounded Operator-Functions," by S. I. Zukhovitskiy and G.
I. Eskin; Moscow, Izvestiya Akademii Nauk SSSR Seriya
Matematicheskaya, Vol 24, No 1, Jan/Feb O, pp 23~102

The questions for existence and unigueness of a best approximation
for a continuous function with values in a Hilberh or reflexive Bsnsch
space are investigated with the help of a clesed operator-function.
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TT. New Notion of a Polynomial for Best Asymptotic Approximation Pre-
sented

"Some Asymptotic Properties of Polynomials," by P. K. v, ii..
Suyetin, Ural'sk Pedagogical Institute imeni A. S. Push-
kin; Moscow, Doklady Akademii Nauk SSSR, Vol 129, No 1,

Nov 59, pp 30-33

In the work by P. K. Suyetin (DAN, Vol 11k, Wo 3, p 498, 1957),
asymptotic formulas for generalized Faber polynomials and for polynomials
orthogonal to the boundary were established in which the remainder term
is estimated as a function of the differential properties of the weight-
ing function and smoothness of the boundary.

In the present work, the problem concerning the accuracy of the
mentioned asymptotic formulas is considered. Also introduced is a ney
notion of a polynomial of the best asymptotic approximation.

T8. Classification of Magnetic Fields by Groups of Motions

"Classification of Magnetic Fields of a General Form Accord-
ing to Groups of Motions. Part 2," by A. Z. Petrov, V. R.
Kaygorodov, and V. N. Abdullin, Kazan' State University imeni
V. I. Ul'yanov-Lenin; Kezan', Izvestiya Vysshikh Uchebnykh
Zavedeniy, Matematika, No 1 (14) Jan/Feb 60, pp 175-187

The work is a continvation of the work by the same authors sppear-
ing in Izv. vuzov, Matem. No 6, 1959. In the present work, a classifica-
tion of the Riemannian spaces V), is made which admits the group of motions

G3, operating on nonisotropic (V3) or isotropic (V§) hypers@ff&ees»df
transitivity. The metrics of the spaces answvering to the gravitational

fields and satisfying the corresponding group of motions is obtained
from the metrics cited in the work if the auxiliary condition\g ‘F:o

is places on them. To meke the joint reading of the first part and
the present part easier, the same terminology, notation, and paragraph
nuneration are continued. The investigation is conducted in the class
of analytical functions.
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T9. Construction Theory for Real Conic Sections in the Lebachevskily
Spe.ce Lo

"Complete Classification of the Real Conic Sections in an
Extended Hyperbolic Plane," by I. Sh. Epshteyn, Yaroslavl'
Pedagogical Institute; Kozan', Izvestiya Vysshikh Uchebnykh
Zavedenly, Matematika, No 1 (1L), Jan/Feb 60, pp 234-24L3

Coolidge, in his work The Elements of Non-Euclidean Geometry,
Oxford University Press, Londom, 1927, using the projective theory of
- curves of the second order, developed a detailed theory of conic sections
for the Lobachevskiy space L?' All constructions prorosed by him were

performed on a Cayley-Klein analog, and all 12 conic sections were ob-
tained. An analytical theory for the extended hyperbolic plane L2 was

given by V. F. Kagan in his book Osnovaniya Geometrii Ch 2 (Fundamentals
of Geometry, Part 2), Chapter 8, GITTL, Moscow, 1956. All of the char-
acteristic curves of the second order and only five ideal curves were
indicated in the work. A synthetic method of exposition for the theory
of conic sections on Lo with the help of cyclographs was given in the
work by Z. Z. Skopets, Osnovy nachertatel'noy geometril prostranstva
Lobachevskogo (Fundamentals of the descriptive geometry of the Lobachev-
skiy space). The work is in the collection Metody nachertatel 'noy
geometrii i yeye prilozheniya (Methods of descriptive geometry and its
application), Gostekhiizdat, 1955, p 331. In the present work, a new
synthetlc method concerning the construction theory of real conic sec-
tions in L2 is presented. Their complete classification is also given.

80. ZResidues of the Poles for Solutions of the Second Equation of
Painleve

"Concerning the Residues of the Poles of the Solutions for
the Second Equation of Painleve,” by A. I. Yablonskiy; Minsk,
Doklady Akademii Nuuk BSSR, Vol 4, No 2, Feb 60, pp 47-50

Let the second equation of Painleve
w'o. 2ud b ozw o o, (1)

be given where o is an arbitrary parameter. Any solution of this
equation different from w = O has poles, and the residue of ecach

Pole is equal to 1 or -1. These solutions do not have other singular
. points on a finite portion of the z plane.
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In the work by N. P. Yerugin, "On the Second Transcendental of
Painleve,” DAN BSSR, Vol 2, No 4, 1958, it is established that for
Q -t 1, all solutions of the Riceati equation

2

AR U (2)

are solutions of equation (1). Each solution of equation (2) has an
infinite number of poles. The residues of these poles are of one sign.

In the work by A. I. Yablonskiy, "On the Rational Solutions of
the Second Equation of Painleve," Izv. AN BSSR, ser. fiz.-tekhn.,
No 3, 1959, it is proved that except for the rational solutions w = O
and w ;, ¥ ] , all other rational solutions have poles with the residue

1l and well as the résidue -1,

In the present work, the problem concerning the number of poles
with residues 1 and -1 is solved for any solution of the equation (1).
The result is formulated by the following theorem:

Theorem. For any o every solution of (1), different from rational
solutions of equation (2), has an infinite number of poles with residue
1l as well as with residue -1. The number of positive residues of the
poles for rational solutions is determined by the formule p = g_._(d-lz ’

and the number of negative residues are determined by n -« Sd.+lz .

2
Each solution of equation (2) has an infinite number of poles. The
residues of all poles of any such solution are of one sign: 1 for

q:‘_ L, "l fOI‘ A = -:_L_
2 2.
81. logarithmic Mean Method for Summing Fourier Se;iés CPYRGHT

"Concerning the Class of Saturation for the Logarithmic
Mean Method of Summing Fourier Series ;" by A. Knh.
Turetskiy; Minsk, Doklady Akademil Naui BSSR, Vol 4, No 3,
Mar 60, pp 95-100

The "logarithmic" mean method for summing series consists of the
following: =~ . - -

- S5k -
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Let the series

©
PN A
k=0 k (l)
. be given and let
k
S =
k=L A.L
) i=0 (l; - 0, l, 2, a-u)
be the sequence of its partial sums. We will call the sequence
S +8 + ... 8
o] 1 n n
t = 7 n+ 1 =l % 5
n- P n ke
T4+ 1+ 1441 C %t 1,
2 3 n+l
p.ot1

n k. 1% (n= 0, 1, 2, ...)
the sequence of logarithmic means for the series (1).

One may also represent the quantity tn in the form

n
ERRCAIOLEE

where (2)
1 ng-l 1
v ) Pn kaysl

A glven continuous periodic function f (x) of period 2T having
the Fourier series

f(x)~a o+ &°
°/ k=1 (a.K cos kx + b sin kx)

is approximated by trigonometric polynomials of the sequence

\f n (n) .
T = k \n
N ao/2 + E-l"( / (a.k cos kx ¢ bk sin kx),

(3)

where the‘rk(n) are defined by the formulas (2).
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In the present work, the definitior. of the soturation method and
the clase of saturation gilven in the work by A. Kh. Turetskiy, DAN BSSR
Vol 3, No 4, 1959, (foxN =0) is employed.

Thus, for the present method of summation for a fixed k and for

n9m
: , 2 ka2 . K
l”q{(n) > Pn i:lTNE],_—n i1zl -{}—, (u)

and on the basis of theorem 1, of the above-mentlioned work, the process
of approximation with the help of logarithmiz neans is saturated with

an approximation of order 0(%3715 The set of cortinuous periodic

functions £(x), different from a constant, for which

(5)

|73 ) - 5] = 0 Lagte ),

where TV (x) is defined by formula (3), is the class of saturation for

n
this method. Functions satisfying (5) are contained in 'the class of
functions satisfying the condition

E (£) -0 L (6)
. (1n n),
vhere En (f£) is the best approximation of the fmctionf (x) by

trigonometric polynomials of an order not excecding n.

The following assertion is correct for the previous class of func-
tions. In order for (6) t6 hold, it is necessary and sufficieat that a
constant A>0 exists so, that for all real x and values of h in the in-
terval 0€h & 1/2, the condition

l f(x + h) + #(x ~h) - ZE(A\TE_A_\FI

is satisfied. This assertion follows from two theorems proved by S. B.
Stechkin, Izv AN SSR ser Matematich, Vol 15, Ne 3, pp 219-242, 1951,
theorems 1 and 8, and from A. F. Timan and M. F. Timan, DAN SSSR, No

17, pp 17-20, 1950.

For thet reason, it is assumed here that £(x) satisfies (7)
in the future. The class of saturation for <the method of sumetion
1ls determined by the following theorem with the help of logarithmic
- means. The proof of the theorem comprises the remainder of the work.

Theorem. For any conbinuous periodic function F£(x) of period 2T to
satisfy (5), it is necessary and sufficient that the integral

12
/ Tx+t) + F(x-t) - 2£(x) dt
¢ t

be uniformly bounded with respect to x and€ >O0.
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82. Mapping of Dynamic Systems

"Concerning the Mapping of o Dynamic System Into a Dynamic
System Analytic With Respect to Time," by Ye. A. Barbash-
in end F. A. Sholokhovich, Ural Polytechnic Tnstitute imeni
S. M. Kirov, Ural State University imeni A. M. Gor 'kiy;
Kazan' Izvestiya Vysshikh Uchebnykh Zavedeniy, Matematika,
No 1 (14), Jan/Feb 60, pp 11-15

"The problem concerning & topological mapping of more or less gen~
eral dynamic systems into o system with certain special properties, in
vorticular, into the system of solutions of differential equations,
has been studied by a series of authors. We mention the works of M.

V. Bebutov, ("On Mapping the Trajectories of a Dynamic System on the
Family of Parallel Stralght Lines," Byulleten' MGU, Maten., Vol 2, No 3,
1941; "Concerning Dynmamic Systems in the Space of Continuous Functions,"
Byulleten' MGU, Matem., Vol 2, No 5, 1941), M. I. Grabar' ("Mapping of
Dynamic Systems Into the System of Solutions of Differentisl Equations, "
DAN SSSR, Vol 61, No 3, 1948; "Mapping of Dynamic Systems Into the
System of Solutions of Differential Equations" Vestnik MGU, ger.
Fiziko-Mutem, i Yestyest. Nauk, Vol 3, No 2, 1952), and the work in
which M. I. Grabar' solves the important problem presented by V. V.
Nemytskiy and F. A, Sholokhovich ("On the Relation Between a Linear
Dynamic System and a Differential Equation in the Banach Space, "

DAN SSSR, Vol 120, No 1, 1958). The present work is devoted to that
problem. '

"Let the dynamic system £ (p, %), pe I; -00ZtZ« o be given
in a normalized linear space. We will call the dynamic system £ (p, t)
analytic if there exists a mapping f (p, t) in a series convergent
with respect to the norm:
: .
. 1‘1' s o0
iy (po, t) = Pt rip ARETIL AU ; (1)

vhere p_¢ L (n= 0, 1, 2, ...), P, P2, «ee» Py 5 ++- do zot depend
) ! L PR

on t and are defined only at the point p_ which may be arbitrarily
taken in the space L. If the series (1) 8onverges for all te (-00,00),
then we will say that the dynamic system is whole with respect to t.
The following theorem is proved in the present work: Any compact
dynemic system having not more than one singular point or locally com-
pact dynamic system without singular points (space ol a Hausdorf
system and satisfying the second axiom of denumerability) satisfies

& topological mapping into the dymamic system whole with respect to t."

CPYRGHT
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83. Spectral Theory of Symmetric Iinear Operators

"Characteristic Functions of Linear Operators," by A. V.
Shtraus; Moscow, Izvestiya Akademii Nauk SSSR Seriya
Matematicheskaya, Vol 24, No 1, Jan/Feb 60, pp 43-Th

- Characteristic functions of a given arbitrary dense linear opera-
tor with a nonempty set of regular points are considered. In terms
of characteristic functions, the conditions for a unitary equivalence
. of nonself-conjugate operators end results pertaining to the spectral
theory of symmetrical operators are formulated.

8k. New 'I‘Heorems Concerning Inhomogeneous Generalilzed Functions of
Two Variables Proved With Weaker Assumptions

"Inhomogeneous Generallzed Functions of Two Variables ," by
M. V. Fedoryuk; Moscow, Matematicheskiy Sbornik, Vol 49
(91), No 4, Oct/Dec 59, pp F31-LL6

In the work of I. M, Gel'fand and Z. Ya. Shapiro, integrals
of the form '

I A = fee e P .
(\) fP>of (xl,.,, > Xp) @y -ee x ) d.xl e dx,
n.

1 e o X are

polynomials, and @(x3, ... , %x,) is a finite function infinitely
differentiable. It is proved that I ()\) is a meromorphic function of
A, the poles’ of which are distributed on a finite number of ‘arith-
metic progressions. However, this 1s proved under the assumption
that all singular points of the surface P (x, ..., xn) = O are re~

ducible (see paragraph 4 of the above mentioned work) .

eve considered where Ais a complex number, P (x

In the present work, we free ourselves from this assumption,
however, only for the case of two variables. The results of the
present work are the three theorems:

Tez20rem 1, Let
00 k J
P(x, - L a * ¥
- (x, ¥) AT
(1)
CPYRGHT
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P (0, 0) = 0, and let the serics (1) converge in v certain neighborhood,
of U, the origin of coordinates, and be positive ot U Ffor (%, ¥)#(0,0);
lett?(x, ¥) = O within U and be infinitely differentiable. Then

I(A) =/ BN (x, ) p(x, ¥) dxdy

is a meromorphic function of )\, the poles of which are dis-
tributed on a finite number of arithmetic progressions having the form

>\k :_;k-\-m,

&..
. k, m, n are natural numbers; all poles are prime with the exception
of the points of intersection of the progressions, where there may be
double poles.

Theorem 2, Let there be given

T(N) = Jf  aMb o oMd pMx, ¥)(x, ¥) axdy,

x0,y50 % Y
where P (x, y)>0 for x20, y>0, and let P be expanded in a series
of type (1); a, b, ¢, and d are natural numbers. Then I(\) is a
meromorphic function of A, the poles of which are distributed on a
finite number of arithmetic progressions of the form

>\k = -k +m
n

where k, m, and n are natural numbers 5 all poles are prime with the
exception of the points of intersection of the progressions where
there may be double poles.

Theorem 3, Let P (x, y) be a mononomial: then

(N =/ PNx, y) (%, v) axdy
P>0

is a meromorphic function of \, the poles of which are distribued on
& finite number of arithmetic progressions of +he form

/\K ::_k%m »
i ¢

k, m, and n are natural numbers ; all pcles are prime with the excep~
tion of the points of intersection of the progressions where there
may be double poles.
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85. Asymptotic Represertations for Geperalized Fourier Integrals

"Asymptotic Representations for Generalized Fourier In-
tegrals," by L. Berg, Ilmenau; Berlin, Mathematische Nachw
richten, Vol 20, No 3/6, Sep/Dec 59, pp 166-170

An earlier work (Mathemetische Nachrichter, Vol 17, 1938, pp 1l01-
135) investigated the asymptotic behavior of parametric integrals,
whereby the integrand was written in the form exp { mg(s,t)}. The~
oretically, any function of two varisbles can be writter. in this form;
but, in a practical execution, the result would appeer very artificlal
in many cases. The function g (s, t) in the earlier work must also
satisfy certain assumptions which are by no means always automatically
satisfied. This article derives the necessary asymptotic representa-
tion for other cases in which the integrand is not given in the above
form, without previously transforming the integrand,

86. Closed Linear Transformations in Banach Space

"Perturbation Theory of Isolated. Eigenvalues for Clossd
Linear Transformations in Bawach Space," by (. Porath
(1958 University of Greifswald Dissertation); Berlix,
Mathematische Nachrichten, Vol 20, No 3/6, Sep/Dec 59,
pp 175-230

This thesis presents a generalization of the mein results of |
Perturbation theory for a simple type of transformation in & Banackh
space. Let T, and Ty be linear transformations in e Banach space B

with the common range of derfinition D and leb TO be closed in D. The
linear transformation

() =T 4gT
T(E) - LT

is comsidered, when the inequality

hop e ¢ (el ]| T el )
applies for f€D with a suitable constant function H {g >N ). The
spectrum of T  contains an isolated point 2+ T (€ ) is then closed

in a neighborhood of € = 0, and the spectrum of T (£ ), within &
certain neighborhood of 2z, comsists of an isolated part (£ ), which
contracts in the direction of point 2, for £ «—> 0.

- 60 -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3




Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3

The linear transformation T (£ ) 1s investigated for the follow-
ing problems:

1. Under what conditions does &(£) consist of a regular elgen-
value of T (€)?

2. What conditions must be set up so that §(€) contains a
regular eigenvalue of T (£)?

3. The determination of the appropriate reguler eéigenelements of

T (8)-

k. Estimation of errors and the radius of convergence for the
regular eigenvalues and eigenelements.

87. Limiting Theorem of Probability Theory

"On the Question of the Necessity of the Cramer Condition,"
by W. Richter, Dresden; Berlin, Mathematische Nachrichten,
Vol 20, No 3/6, Sep/Dec 59, pp 231-238

The Cramer condition ("Sur un nouveau théoréme-limite de la
théorie des probabilités," Actual. sci. et ind., N 736, 3, 1938,
pPp 5-23), that the characteristic functions of en observed sequence
of random variables must be analytic in a common neighborhood of the
origin, was used ipitially for the derivation of the first general re-
sult regarding the limiting behavior of probabilities of large devia-
tions and has since revealed surprisingly simple regularities even:
in the area of loecal boundary-value theorems.

This article investigates the éxtent to which this condition is
necessary for the derivation of similar limiting regularities, such
as the derivation of the integral boundary value theorem of Cramer
or of the local boundary values (Doklady Akad. Neuk SSSR, Vol 115,
1957, pp 53-56. The trestment is limited to the one-dimensionsl
case.
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88. Generalizations of the Schubert Criterion

"Generalizations of the Criterion of Mr. H. Schubeft,"
by L. Berg, Ilmenau; Berlin, Mathematische Nachrichten,
Vol 20, No 3/6, Sep/Dec 59, pp 159-165

In the derivation of asymptotic representations for integrals
and series in an earlier work (L. Berg, Mathematische Nachrichten,
Vol 17, 1958, pp 101-135), the Schubert criterion from & previous
treatment (Wiss. Z. Hochsch. Ilmenau, Vol 3, No 2, 1957) was used
with particular advantage for the Laplace transformetion and the power .-
series. This criterion, however, does not embrace all importent cases;
. . for example, it is not applicable to certain Mellin transformations.

In this article, the Schubert criterion is generalized in order
to increase its area of application. It is also further expanded to
include complex integrands and infinite series and used, as in an
earlier used practical derivation of asymptotic representations
{ZAMM, Vol 38, 1958, pp 260-261), in the case of additional factors
in the integrand.

89. Cubic Null System Connected With a Euclidesn Screw Displacement

"Contributions to the Theory of the Cubic Null System Con-
nected With a Euclidean Screw Displacement," by R. Bereis,
Dresden, and H. Brauner, Viemna; Berlin, Mathematische
Nachrichten, V61 20, No 3/6, Sep/Dec 59, pp 239-258

For the case of a noneuclidean screw displacement theories have
been extensively developed (K. Strubecker, Sitzb. Akad. Wissen. Wien,
Vol 140, 1931, pp 545-578) which apply to cubic null systems in
which to each space point is ascribed the path osculating plane of
the trajectory curve of a sctrew displacement pessing through it.
Frey and Strubecker (J. reine angew. Math., Vol 193, 1954, pp 209-
238; Ipid., Vol 19%, 1955, pp 1-20) have also treated the special
case of the Euclideen screw displacement. Among other things, these
works present the configuration corresponding to a straight-line point
serles or to a cluster of planes in the cubic null system, but they
necessarily neglect a number of gecmetric details. The purpose of
this article is to close this information gap from the visual-
constructive point of view. Several, more marginal, points are slso
considered, which, however, because of the method involved, are not
treated with the comprehensiveness of an analytical formulation.
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With every Euclidean screw displacement, a certain point-plane
relationshir of the third order is associated, the general theory of
which has often been discussed. The present ccntribution to the
theory of this relationship, involving primarily methods of constructive
geometry, presents an exact study of the conflgurations which corre- .
spond toa straight-line point seriles and to a cluster of plenes, as
well as to a certain multiplicity of radii.

90. Fixed Point Theorems Velid in the Eunclidean Space Transferredibo
the Banach Space

N "On Fixed Point Theorems and the Theory of the Degree of
Mapping in Functional Spaces" (1958 Leipzig University Dis-
sertation), by D. Goehde, Leipzig; Berlin, Mathematische
Nachrichten, Vol 20, No 3/6, Sep/Dec 59, pp 356-371

J. Schauder (S*udia Math. Vol 2, 1930, p 171) proved the Fixed T
point theorem for complete self mappings of convex, compacht, and closed
sets in the Banach space by considering, in suitable infinitely
dimensional subsets, arbitrary exact approximating mappings which
possess fixed points in accordance with the Brouwer theorem.’ This
method is employed here to transfer other Ifixed point theorems which
are valid in Buclidean space to Banach spaces. This involves the
transfer of the fixed point theorem for the perforated solid sphere
and of a fixed point theorem for a topological product, which itself
is first proved.

91. Complex Line Integrals Over Nonrvectifiable Curves

"Complex Line Integrals Over Nonrectifiable Carves," by L.
Berg, Ilmenau; Berlin, Mathematische Nachrichten, Vol 20,
No 3/6, Sep/Dec 59, pp 259-26k

In textbooks on function theory, line integrals are defined only
for rectifiable curves, even though the rectifiability of the integra-
tion path is never used in the definitior of the line integral. If
the integrand is a constant, it is evident that the line integral
exists over an arbitrary curve, whether it is rectifiable or rot; in
this case, the integral is independent of the path of integration.
This article investigates the Ppossibility of transferring this factual
situation to nonconstant integrands. It is assumed throughout that
the integrand is a regular analytical function in a simply comnected
region G and that the intsgration path C lies completely within G.
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VIL. MEDICONE

Bacteriology

92. Information on Ultrasound in Microbiology Reviewed

- "The Use of Ultrasound in Microbilology and the Biochemistry of
Microorganisms," by G. I. Stapanchenok-Rudnik and V. A. Blago-
veshchenskly, Institute of Epicdemiology and Microblology imeni

. Gamaleya; Moscow, Zhurnal Mikrobiologii idemiologii i Im-~
munobiologil, Vol 31, No 3, Mer 60, P ’ﬂi—%
This swrvey of Soviet and foreign literature offers proof ithet the
biological and chemical effect of ultrasound disturbs most microorganisms.
The form of the microorganism, the slmplicity aad chemlcal composition
of the cell well, the presence of a capsule, the age of the culture, the

intensity and duraticn of irrsdiation, and the frequency of the ultra-
sonlc wave are among the factors on which this effect depends.

According to this survey, the disturbence of microorganisms by ultra-
sound produces & biologically active complex of microbial cells in an al-
most unknown form. This introduces the Possibility of obtaining antigenic
and immunogenic complexes of bacteris without the use of chemical extract-
ing egents which denature these. complexes to some extent. Further inves-
tigation of the action of uwltrasound on bacterial enzymes and protoplasm
components, the author suggests, will make it possible to explain the
interconnection of biochemical processes which occur in ‘the living cell,
particulerly with regard to the biosynthesis of biologically active com-
Plexes and metabolites in the bacterial cell. Intensive study of the
effect of brief exposure of microorganisme to wltrascund on their vital
activity 1s recommended. The auvthor concludes thet the study of this
problem in connection with iluvestigation of the effects of vltragound on
blochemical processes and physiclogical functions of the cell will pree
vide & base for the directed culturing of mfcroorganisms.
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93. Detection of Botullnus Toxin

"The Use of the Indirect Hemagglutinetion Rescticn for Detecte-
ing Botulinus Toxins. Report I. The Observation of Types A and
B Botulinus Toxins With the Aid ¢f the Indlrect Hemagglutination
Resction (Rytsay Modification)," by V. A. Sinitsyn, Chitinskiy
Institute of Fpidemiology, Microbiology, und Hyglene; Moscow,
Zhurnsl Mikrobiologii, Epidemiologii i Fmmnobiologii, Vol 31,

- No 3, Mar 60, pp 22-26

Since there is no relisble, specific method of detecting botulilnus
toxin in various foodstuffs and environmental objects, the author pre-
sents the results of his attempts to detect Botulinus A and B toxins by
the use of the indirect hemegglutination method proposed by Rytsay in
1956. The toxins were prepared on o medium containing Martin's bouillon,
glucose, and white gbsorbent cotton. (e ml of s 2-dsy culture of Cl.
botulinum type A (strain 98) or type B (strain 255) was seeded on this
medium and kept at 37° ¢ for 6 days. During this period, the culture
was flltered through an asbestos membrasne filter. The texin obtained
was tltrated in white mice; the amount which killed white mice weilghing
10-12 g in 3«4 dsys were agdopted se one MLD. The dsy after rreparstion,
one MLD of type A toxin wss 0.001 ml, snd of type B, 0.005 ml. The toxlc
properties of the preparation diminished rather rapidly theresfter.

Serum obtained from the Khar'kov Institute of Vaccines and. Sera and puri-
fied by the Diatherm-3 method was used as antibotulinusg serum. Erythro-
cytes, normal rebblt serum and immune horse serum and toxin were the basic
Ingredients for the reaction, which 1s described in detsil,

The specificity of the resction was determined in 20 experiments with
botulinus types A and B toxins and with diphtheris and tetsnus anstoxins
and the corresponding sntisers. The optimum conditione for the reaction
were established by studies of the sctiaon of wvericus concentrations of
tennic acid and specific antibotulinus sera, the significance of differ-
ent pH velues of the physiclogicsl solution, end the effect of tempers-
ture a2t different steges of the resction.

The results of the experiments sre discussed and the following con-
clusions are offered;

"l. The indirect hemsgglutination resction in experiments with
botulinus toxins A snd B and with hcmologous znd heterologous {anti~
diphtheria and sntitetonus) sera permitted us to differentiste type A
from type B botulinus toxin.

"2. The direct hemsgglutination remcticn method is more sensitive
than the biological test on white mice and makes it possiblie to obtain
a response within 3 1/2— hours, but further development is necessary
since negatlve results are sometimes cbtuined with known botulinus toxdin
even when methodology is precisely observed.

CPYRGHT
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"3. Tollowing the detectlon of an unknown concentrabion of botulinus
toxin, sensltization of erythrocytes with various doses of antibotwlinus
serum should be performed.

"I, A temperature of 377 ¢ is opbimum for sensitization end hemag-
glutination. The stabillity snd sensitivity of the test is incressed with
this regimen, and the time for the completion cf the weaction is shortened
from 2 1/2 to 1 1/2 howrs.

"5. The optimum concentration of tannic azid for treatment of sheep
erythrocytes is within a range of 0.02%-0.01%.

"6, TFluctuation of the pH value of the medium within limits of 6.4~
7-0 had no particular effect on the sensitivity of the reaction upon sen-
sitization of the erythrocytes treated with tennic acld; on increase of
the pH to 7.2, the sensitivity of the reaction was cut in half."

CPYRGHT

9%. Luminescent Sera for Detecting Botulism Pathogens

"The Problem of the Identification of Botulism Pethogens With
the Aid of Luminescent Sera," by T. I. Bulatovs snd Ye. A.
Kebanova, Institute of Epidemiology end Microbiology imeni
Gamaleya; Moscow, Zhurnal Mikrobiologii., Epidemiologil i
dmmunobiologil, Vol 31, No 3, Mar 60, pp 18-21

Testing of a method of jdentifying Cl. botulinum rapidly in a mixed
culture by the use of luminescent sera is discussed. Three series of
sera were prepsred from the globulin fraction of type B antibotulinum
serum obtalned by immunization cf horses with snstoxin from Cl.
botulinum toxin type B (strain No 175). These sers hsd high antitoxic
properties (3,000 AE per ml) and agglutinated s homologous culture in
a8 dilution of 1:1,600. Fluorescein isocyanste, series No 22 isomer I
and series No 23 and No 24 isomer I, prepared at the Institute of Chemi-
cal Reugents, were used. Steps were taken to eliminate nonspecific
luminescence.,

The luminescent sers were tegted with the following strains of
aerobes and anserobes; QL. botulinum, types A, B, C, D, snd E; C1 per-
fringens types A, B, C, D, «nd F: €l. sporogenes; B. snthracoides: and
B. coll commune. The methodology is discussed in detail. Specisl ex-
reriments were performed to explore the possibility of identifying spores
at different stages of formstion. M-l of MRI-1 microscopes (which pro-
vided a msgnification of 450-500) were employed. A photomicrograph of
Ci. botulinum type B trested with liminescent antibotwlinum serum type
B is given; a table shows theat no precise reletionship exists between the
intensity of 1llumination of the microorgenisms and the agglutination
reaction with antibotulinum serum type B.
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The data obtalned in these experiments substantiate the fact that
the relisbllity of the luminescent~-serological method depends on the
antigenic structure of the microorganisms examined. The method can still
be used only for preliminary ildentification in microscopic preparations
of botulism pathogens. Turther study is required for improvement of the
method.. - e

Immunology and Therapy

95. Prophylaxis and Therapy of Experimental Plague

"The Dibenzylethylenediamine Salt of Chlortetracycline in the
Prophylaxls and 'Therapy of Experimental Plague." by L. N.
Makarovskaya, Ye. N. Aleshina, and Ye. N. Lazarevsa, . Rostov-
na-Donu Stete Sclentific Research Antiplague Institute and
Chair of ‘Microbiology of Central Instltute for Advanced Train-
1ng of Physicians; Moscow, Antibiotiki, Vol 5, No 1, Jan/Feb
60, pp 70-73 .

Experimental plague was induced in mice by the subcutaneous injec-
tion of a virulent strain of Bacterium pestis T73. Dibenzylmethylenedia~
mine was administered to the animals intramuscularly at various times
during the preinfection and post infection periods in single doses of
3 milligrams, repeated in 48 hours. Ovbservations made for a 30-day period
established that the dibenzylmethylenediamine of chlortetracycline is an
effective prophylactic in brotecting the animals against experimentsl
plague infection. It has a well exprdssed therapeutic effect in experl.-
mental plague infection and its high effective prophylactic and thera-
peutic properties provide a basis for prospects that 1t may be utilized
in the future as a therapeutic and prophylactic agent against plague.

96. Chlortetracycline Theérapy of Radlation Sickness

7 "Experimental Data on the Study of the Effect of Chlortetra-
cycline When Administered per os in Different Types, of Com-
plex Therapy of Acute Radiation Sickness," by N. V. Rayeva,

N. I. Bicheykina, M. I. Fedotova,. I.N: Usacheva; Moscow, Anti-
biotiki, Vol 5, No 1, Jan/Feb 60, pp T73-7T

A report on the results of investigations which were conducted by
Prof P. D. Gorizontov and Prof Z. V. Yermol'yeva (Corresponding Members
2f the Academy of Medical Sciences USSR) to determine the effectiveness
of chlortetracycline when epplied per os in the complex therapy of acute
radiation sickness is presented. The experiments-were carried out on
3L dogs, 17 experimental and 14 control. ALl the animals were subjected
to radiation. Chlortetracycline was added to the complex therapy of the

- 6T -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3



Approved For Release 1999/09/08 : CIA-RDP82-00141R000100550001-3

animals from the first days of radiation and was administered in doses of
25 milligrams per kilogram of body welght four times in 24 hours for a
period of 20-25 days. The experiments established the definite thera-
peutic effectiveness of the antibiotic when used in conjunction with the
other means of therapy. More of the experimental animals survived than
control animals; longevity was lncreased. Dimedrol = and fractional blood
transfusion are recommended in cases of side reactions.

97. Echinopsine in Therapy of Diseases of Nervous Systen

"Clinical Application of Echinopsine, an Alkaloid," by G. P.
Gubina, All-Union Scientific Research Institute of Medlcinal
and Aromatic Plents; Moscow, Meditsinskaeys Promyshlennost'
SSSR, Vol 1k, No 2, Feb 60, pp 53-5%

Echinopsine 1s an alkaloid obtained from the seeds of the plant
Echinops Ritro L by Ye. N. Zheleznova, A. I. Ban'kovskiy, and V. I.
Frolova of the All-Union Scientific Research Institute of Medicingl and
Aromatic Plants. It was pharmacologically tested on 200 patients suf-
fering from diseases affecting the central and peripheral nervous sys-
tems: poliomyelitis, myopathisa, myasthenia, paralysis of the facial
nerve, paralysis of the trigeminel nerve, plexitis, radiculoneuritis,
transverse myelitls, multiple sclerosis. with manifeststions of pyramidal.
and extrapyramidal insufficiency, and asthenia with manifestations of
vascular dystonla and hypotonia. Echinopsine nitrate, Cq ONHN03, was
administered to patients subcutaneously, or internally in the forf of
drops. No side reactions were noted in any of the patients.

A noticeable  improvement in the conditlon of the patients and in many
cases a complete restoration of the lost functions was observed. Positive
results were noted in some cases of multiple sclerosis, particulsrly in
patients who have been ill for periods of 3-5 years and predominantly in
Younger patients. These are only preliminary observstions which, however,
merit serious attention. It was found to be effective also in the therary
of radiation sickness by removing asthenic and asthenodepressive syndromes .
The results of the clinical tests established echinopsine as one of the
more effective neuromusculasr stimulants now being used. 1Its use is con-
traindicated in cases of stenocardia, myocsrdial infarct, and hypertonias
of second and third stages.

o
¢
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98. Effect of Tetracycline When Used in Therapy of Gas Gangrene

"Effect of Tetracycline Hydrochloride on the Peripheral Blood
Picture in Guinea Pigs in Experimental Gas Gangrene Induced by
Baclllus perfringens,"” by Yu. D. Chirkin, Chair of Microbiology,
Astrakhan Medical Institute; Moscow, Antibiotiki, Vol 5, No 1
Jan/Feb 60, pp 102-107

One hundred guinea pigs were used in experiments conducted to de-
termine changes in the peripheral blood of animels in which gas gangrene
was induced, and which were then treated with tetracycline hydrochloride.
Gas gangrene  was induced In the animals by the use of the standard highly
virulent strain BP6K of Bacillus perfringens. Investigations of the blood
of the animals that survived were conducted on the first, second, third,
fifth, seventh, and tenth days after the infection.

The investigations established that: +tetracycline hydrochloride ad-
ministered in doses of 5 milligrams simultaneously with a lethal dose of
the Bacillus perfringens prevented the death of the experimental animals;
8 slight decrease in the number of erythotrocytes, hemoglobin, and
leukocytes was found in the peripheral blood of -the animals; in control
animals in the final stage, severe hypochromic anemia, leukopenia with
8 degenerative shift to the left, lymphopenie, and monocytosis were ob-
served; the erythyocyte content of the experimental animels was restored
to normal within 7 days; the leucocyte content, however, did not reach its
normal state by the tenth day from the beginning of the experiment. Tetra-
cycline hydrochloride administered to healthy esnimals in therapeutic doses
produced slight leukopenia.

99. Prophylaxis and Therapy of Shock

"Some Results oi the Investigation of the Pathogenesis, Pro-
phylaxls, aud Therapy of Different Types of Shock," by Prof

I. R. Petrov, Corresponding Member of Academy of Medical Sci-
ences USSR, Chalr of Pathological Physiology, Military-Medical
Order of Lenin Academy imeni S. M. Kirov, and Laboratory of
Experimental Pathology, Leningrad Institute of Blood Trens-
fusion; Moscow, Vestnik Akademii Meditsinskikh Nauk SSSR,

Vol 1k, No 11, 1959, pp 13-2k

The author traces the genesis of various types of shock, and recom-
mends methods of prophylaxis and therapy. Shock may be caused by dif-
ferent types of traumas, burns, ionizing radiation, as well as changes in
the functions of the endocrine glands. The degree and forms of shock are
closely linked with the state and functions of nervous activity. Artifi-
cilal thermotherspy is not recommended in the therapy of shock. The appli-

. catlon of dibazole, glucose, and vitamins, as well as neuroplegic drugs,
has been found beneficial in the prophylaxis and therapy of shock.
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100. Therapy of Infectious Hepatitis

"Observations on the Results of the Application of Acidophil-
Bacterial Mass in the”Therapy of Gastric and Hepatic Diseases,"
by Ye. Vardjz; Tallinn, Zdravookhreneniye Sovetskoy Estonii,

No 1, Jan/Feb 60, pp 62-6k

An acldophil-bacterial mass was administered to ten patients suf-
fering from infectious hepatitis (Botkin's disease). All the patients
were glven the bacterial mass 15 minutes before meals in doses of 2-3
grams in combination with 0.05 gram of nicotinic acid: in addition,
they received vitamins C three times a day after meals. After 24-60
hours of treatment, nausea, vomiting, and gastric disturbances disap-
peared, and the general condition of the patients improved. The size
of the liver was restored to normal in most of the patients after a few
days of therapy. The acidophil-bacterial mass was found to be effective
also in gastric disturbances.

101. Therapeutic Properties of Hyaluronidase-Isoniazid Solution

"The Effect of Hyaluronidase on the Physical properties of
Aerosols," by T. Garbinski, S. Gasior, E. Pomlanowska, and J.
Zwolinski, Gruzlica, No 27, Vol 6, 1959, pp 477-482 (from
Meditsinskiy Referativnyy Zhurnal, No 2, Section 2, Feb 60,
Abstract No 300, by Yu B. Moytlis)

"Various methods, especially the method of reducing the size of
aerosol particles, have been used to intensify the therapeutic effect of
aerosols. The diameter of aerosol particles should not exceed one micron,
because only particles of this size can penetrate the alveolar walls.
Another method consists of adding hyaluronidase to aerosols. By this
method the permeability of the intercellular substance is increasged and
this increases the concentration of the therapeutic substances, which are
administered in the form of aerosols, in the tissues and blood. Teste
have shown that by the addition of hyaluronidase to the isoniazid aerosol,
the electrical charge of the aerosol particles is decrease 2% velow the
charge of the particles of pure isoniazid serosol. This decrease is
caused by the heterogenous nature of the isoniazid-hyaluronidase solution,
but 1t [the decrease? is small and it does not restrict the positive ef-
fect of hyaluronidase which leads to a significant increase of the iso-
niazld concentration in the blood and tissues. For elimineting the .
unfavorable effect of hyaluronidase, the authors recommend that isoniazid
be used in aerosol form, but that hyaluronidase be administered intra-
muscularly."

CPYRGHT
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102. Bulgarians Conduct Second Pollo Vaccinations

"Second Immunizetion Ageilnst Infantile Paralysis" (unsigned
article); Sofia, Rebotnichesko Delo, 22 Mar 60, p 2

According to a brief article, the second immunization series against
poliomyelitis, with an oral vaccine, will be conducted throughout Bulgaria
on 22 and 23 March 1960. Children from 2 months through ll years of age
and students over 1lh years of age, who were immmized for the first time
in February will receive the oral vaccine.

Children who were omitted or rejected because of illness during the
February immunization program can now be glven the vaccine for the first
time. :

Oncology

103. Indoor Alr Content of 3,4~ Benzpyrene

"On the Presence of 3,4-Benzpyrene in the air of Living Quar-
ters," by P. P. Dikun, Laboratory of Experimental Oncology of
Academy of Medical Sciences USSR; Moscow-Leningrad, Voprosy
Onkologil, Vol 6, No 2, Feb 60, pp 84-86

The flourescent-spectral method was used in tests which were con-
ducted to determine the content of 3,4-benzpyrene » & cancerogenic agent,
in the air of living quarters. Dust samples were gathered from the
floors, rugs, upholstered furniture, clothes » and ventilation screens
of three flats in Leningrad. The presence of 0.3-0.8 gamma of 3,4
benzpyrene per gram of dust, about one tenth of that in outdoor dust s
was established.

109. Transplantatidn of Frozen Tumorous Tissue

"Experiment of Transplantation of Tumorous Animal Tissue Sub-
Jected to Deep Freezing," by N. S. Kiseleva, Laboratory of
Tumor Strains, Division of Etiology and Pathogenesis of Tumors N
Institute of Experimental and Clinical Oncology; Moscow-
Leningrad, Voprosy Onkologii, Vol 6, No 2, Feb 60, pp 76-80

Experiments were carried out to determine the possibility of utiliz-
ing transplants of tumorous tissue which were subjected to freezing and
thawing, and the effect of freezing on the +take possibilities and latent
growth of such transplants. It was established that transplants of tu-
morous tissue kept at a temperature of minus 30 degrees C for even brief
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beriods of time lose some of their take potentlals; the latent period of
the growth of the tumors is prolonged; and Treezing the transplants at a
temperature of minus 7O degrees C does not change the above indexes cven
when preserved at this temperature for prolonged perlods of time.

Pharmacology and Toxicology

105. Central Cholinolytics

"Pharmacology of Central Cholinolytiles," by P. P. Denisenko,
Institute of Experimental Medicine, Academy of Medical Sci-
ences USSR; Moscow, Vestnik Akademii Meditsinslkilkh Neuk SSSR,
Vol 15, fNo 2, Feb 60, pp 20-30

Investigations were conducted to determine the pharmacological prop-
erties of a group of so~called central cholinolytics, that is, prepara-
tlons which affect predominantly the cholinoreactive structure of the
central nervous system. On the basis of theilr chemical structures, most
of these compounds are complex esters of sromatic acids and amino al-
cohols or their derivatives. The group includes such compounds as difecil,
aprophen, diazil, methyldiazil, methyldiafacil, IEM-268, tiphen, diprophen,
thioester 22, arpenal, pentaphen, tropacin, and diphazin, the structural
formulas of which are given in the text. The investigations established
that the preparations depress conditioned reflex activity, modify bio-
electrical cerebral activity, prevent the development of nicotine and
arecoline induced spasms, enhance the action of anesthetics and somni-
faclent drugs, and depress the bulbar centers.

The nature of their cholinolytic action indicates the presence of
an expressed antagonism with cholinomimetic and anticholinoesterase
drugs. A study of the intensity of the action revealed a definite re-
lationship between their chemical structure and their action. Experi-
mental and clinical data indicate that these substances may be effectively
utilized in different areas of practical medicine, primarily in neuro-
pathology and psychiatry. Diazil, tropacin, methyldiazil, pentaphen,
difacil, and methyldifacil are now clinically applied in the therapy of
alerm-depression states, to intensify the action of aminazine, to strengthen
the result of electric shock therapy, and in other diseases.
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106. Mechanism of Actlon of Ganglioblocking Substances

"On the Problem of the Mechanism of the Effect of Ganglioblock-
ing Substances on Peripheral Viscero-Visceral Reflexes," by V.
V. Zakusov and O. V. Ul'yanova, Institute of Pharmacology and
Chemotherapy, Academy of Medical Sciences USSR; Moscow, DBul-
leten' Eksperimental'noy Biologii i Meditsiny, Vol hlt, NG T,

Jan 60, pp 75-78

Investigations were conducted to determine the effect of tetraethyl
ammonium, pentemin, and hexonium, ganglioblocking substances, on reflexes
which emanste from the urinary bladder and response reactions of the
ileum, transverse colon, and Jejunum, after all the preganglionic fibers
of the inferior mesenteric ganglia were preliminarily severed. The ex-~
Periments were carried out on cats. The section of the fibers of the
mesenteric ganglia caused the degeneration of the fibers, precluding any
possible execution of axon reflexes with the participation of preganglio-
nic axons. The intravenous administration of tetraethyl ammonium, penta-
min, and hexonium inhibited the reflexes from the urinary bléadder and the
response reactions of the ileum, transverse colon, and jejunum, an ef-
fect produced by these substances without the preliminary section of the
preganglionic filbers, as well as with an intact central nervous system,
indicating that the pregenglioblocking fibers play no part in the de-
pression of viscero-visceral reflexes from afferent to efferent and suto-
matic ganglia.

107. Curarelike Action of Some Preparations

"Concerning the Curarelike Action of Derivatives of Cis-1,3-
cyclobutanedicarboxylic Acid, and alpha-Truxyllic Acids," hy
L. A. Xravchuk, ILaboratory of Special Pharmacology, Institute
of Pharmacclogy’-and Chemotherapy, Academy of Medical Sciences
USSR; Moscow, Farmakologiya i Toksikologiya, Vol 23, No 1,
Jan/Feb 60, pp L6-50

The pharmacological properties of dialkylaminoalkyl derivatives of
cis~1,3-cyclobutenedicarboxylic and alpha~-truxyllic acids are described.
The compounds were synthesized at the Division of Organic Synthegis of
the Institute of Pharmacology and Chemotherapy, and are identified as
follows: compounds A-03 and A-06 which are, respectively, the dihydro-
chloride and diliodomethylate of the diester of cis-1, 3-cyclobutanecarboxylic
acid; compounds A~Ol and A-07, respectively, the hydrochloride and iodo-
methylate of the ester amide of the same acid; compounds T-36, T-58, T-59,
T-62, T-Th, T-75, T-83, and T-91, diidomethylates of the diesters of alpha-~
truxyllic acid; and compounds T-35 and T-60, dihydrochlorides of the same
acid.
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A table in text provides the structural formulas of these compounds.

As a result of the experiments which were carried out, it was established
that of the 14 preparations mentioned, 12 possess more or less expressed
curarelike properties. Compound T-T4, which in doses of 100 - 200 micro-
grams per kilogram of body weight completely blocked neuromuscular trans-
mission, was found to be the most active of the preparations. All the
compounds were found to have a depressing effect on respiration. A com-
parative study of the precparations derived from cis=~1,3-cyclobutanedicar-

. boxylic acid and those obtained from alpha-truxyllic acld disclosed that
the latter are more active than the former.

108. Toxicological Studies on New Chemical Substances Published

"Toxicity of New Chemical Substances," by S. N. Kremneva, N. K.
Kulagina, and I. P. Ulanova, Institute of Lebor Hygilene and Oc-
cupational Diseases, Academy of Medical Scilences USSR; Moscow,
Gigiyena Truda 1 Professional 'nyye Zabolevaniva, No 1, Jan 60,
Pp 60-6L

Toxicity studies of new chemical substances were recently made at
the Institute of Labor Hygiene and Occupationsl Diseases. The maximum
permissible concentration of these compounds, given below, was recom-
mended:

1. Dichlorohydrin - CHQClCHOHC Cl. Continuous exposure to this
substance in concentrations of 0.2-0. mg/liter causes severe changes in
the internal organs, chiefly the respiratory system and the kidneys, and
sometimes causes death. The maximum permissible concentration has been
recommended at 0.005 mg/liter.

2. Nitrocyclohexane - ( Hllno2 A highly toxic substsnce. The
average lethal dosage administered ofally to mice is 125 mg/kg; the ab-
solute lethal dosage over & 2-hour exposure is 0.15 mg/liter° Continu-
ous exposure to a concentration of nitrocyclohexsne of several million
parts per liter causes depression of the central nervous system and low-
ering of the blood pressure in rats. The maximum permissible limit of
concentration of this compound is recommended at -0.000L mg/1iter.

3. Silicochloroform - SiHCl;. The lethal concentration for & sin-
gle 2-hour exposure is establisheé at k51ngﬁi&n3 50% lethal concentra-~

tion is 3 mg/liter, and the minimum lethal concentration is 0.8 mg/liter.
The maximum permissible concentration is recommended at 0.002 mg/liter.
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4.  Aminoenanthic acld - NH,(CHp)gCOOH. The ebsolute lethal dosage
of this compound administered internally in the stomach of white rats is
12.5 g/kg ; the lethal dosage 18 9 g/kg, and the minimum lethal dosage is
6 g/kg. The maximum permissible concentration 1s recommended at 10 mg
cu m, the standsrd for nontoxic dusts.

5. Thlodivaleric acid - S[(CH,),COOH],. The ebsolute lethal dosage
of this compound administered internally in~the stomach of white rats i1s
5 g/kg, the lethal dosage is 3.5 g/kg, and the minimum lethal dosage is -
1.5 g/kg. The maximum permissible concentration is recommended at 5 mg/
cu m.

109. Clinical Application of Tetramine

"Application of Tetramine, a Ganglioblocking Substance, in a
Neurological Clinic," by F. M. Lisitsa, Republica Clinical
Hospital imeni P. Stradynya, Riga; Moscow, Zhurnal Nevropat-
ologii i Psikhatrii imeni S.S. Korsakov, Vol 40, No 2, Feb 60,
pp 162-166

Tetramine, teramethylene-1, 4-bis- (N-methylpyperidine) diiodide,
is a ganglioblocking substance synthesized at the Institute of Organic
Synthesis of the Academy of Sclences Latvian SSR by Kh. M. Wasserman.

It was applied to 64 patients suffering from different forms of neu-
roses., Positive results were obtailned in all cases. Therapy should be=-
gin with small doses: 40 milligrams once a day, and then two or three
times a day. Side reactions have been found to be slight. A rise in
skin temperature was noted in patients sensitive to the drug. It re-
duced blood pressure.

110. Toxicology of Insecticide Tinox (Cebetox)

"On the Toxicology of the Systemic Insecticide Tinox," by T.
Hiepe and E. Seidel, Institute of Veterinary Pharmacology and
Toxicology and Medical Veterinary Clinic, Karl Marx University,
Lelpzig; Leipzig,

s Monatshefte fuer Veterinsermedizin, No k4,
15 Feb 60, pp 123-12

A toxicologlcal study was made of the systemic insecticide Tinox
(formerly marketed as Cebetox), manufactured by VEB (People~Owned Enter-
prise) Farbenfabrik, Wolfen (Kreis Bltterfeld). Tinox 1s a compound
from the trialkylthiophosphate group and is used to protect plants from
sucking parasites; it is a yellow-brown, highly concentrated emulsion
spray with a penetrating garlic odor and strongly irritating to the
eyes. It has a specific welght of 1.1395. Toxlcological investigatlions
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on rats, rabblts, and pigs followlng external and internal application of
Tinox showed that the LD5o for rats (oral) is 84 milligrams per kilogram
of body welght, but that”oral administration of one-percent aqueous Tinox
emulsion (80-800 milligrams per kilogram of body weight) in pigs produces
no clinically manifested symptoms of polsoning. On the other hand, the
strong toxlclty on the skin 1s very noticeable. The cholinesterase values
show a considerable range of physiological vsriations s and a distinctly
recognizable inhibition was produced following the use of the insecticlde.

- An increase of blood sugar concentration in plgs was also noticed follow=
ing administration of Tinox. The c¢linical and laboratory-diagnostic
studies were supplemented by pathological-anatomlcal findings.

111l. Toxlcity of Chloracetyl Chloride

"Experimental Investigation of the Toxicity of Chloracetyl
Chloride," by S. Herzog, Igiyena (Rumania), 1959, 8, No 2,
135-14k (from Referativnyy zhurnal--Khimiya, Biologicheskays,
Khimiya, No )., 10 Jan €0, Abstract! No 1334, by the author)

"The action of lethal and toxic concentrations of chloracetyl chloride
(cicH C0Cl) in mice, rats s and gulnea pigs was studied. The author es- ‘
tablished that this substance irritates the upper and deep respiratory or-
gans, having an action similar to that of chlorine. The maximal allowsble
concentration of chloracetyl chloride in the air of industrial premises
must not exceed 0.0l milligram per liter."

CPYRGHT
11l2. Problem of Hemopoiesis in Occupationel Intoxications

"Concerning the Question of the Study of the Problem of Hemo-
poiesis in Occupationsl Intoxications," by V.V. Sokolov, In-
stitute of Labor Hygiene and Occupational Disesses » Academy
,0f Medical Sciences USSR; Moscow, Giglyena Truda i Professio-
nal'nyye Zebclevaniya, Vol 3, No 6, Nov/Dec 59, pp 29-33

This article points to the rise. in the morbidity of leukoses,
aplastic and hypoplastic conditions, the hemorrhagic syndrome, changes
in hemopoiesis caused by the action of such toxic substances as benzene,
lead, styrene, trinotrotoluol, and such physical factors as radistion
sickness. While widely applied sanltary-hygienic meassures have done
awey with a good many of the harmful factors in occupational. intoxilca-
tions, the problem of concealed forms of such intoxications is s diffi-
cult one. In many cases, workers who are apparently in good health
develop leukopenis, thrombocytopenia, and snemis which resist therapeutic
interference. These cases are difficult to diagnose, end a specific and
sensitive test for their identification must be developed. One of these
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methods is the frequent study of the changes which tuke place in the
nucleic acids and leukocytes of the periphera! blood. With the belp of
the luminescent method, the authors can observe chenges in the blood
cells caused by indicator doses of iodine-131 and sodium-24,

113. Effect of Intoxications cn Work Capscity

. "Effect of Small Concentrations of Poisonous Substances on
Work Capacity," by Yu. I. Vasilenko, Kiev Tnstitute of Lebor
Hygiene and Occupstional Disesses; Kiev, Vrachebnoye Delo,
No 2, 1960, pp 173-160

Three series cof experiments were carried out on mlce to determine
the effect of small concentrstions of toxie substances on the work capac
ity of the animals. In the first series of the investigations, the mice
were subjected to work stress under normsl living conditions. fThis ex~
periment created & definite ccntrol basis for the determination of work
capacity under normsl conditions. In the second series of experiments,
the animals were subjected to the action of smzll doses of a toxic sub-
stance for one hour daily, and the effect of the polsen on their work
cepacity was studied. In the third series of experiments, the mice were
subjected to the action of small doses of M-81 s> @n orguncphosphorus com-~
pound of the insecticide group, for one hour daily for a period of 40O
dsys. The investigastions established that under the effect of smsll conw
centrations of chemicsl toxic substances s the work cepucity of the ani-
mals diminished, with fatigue setting in at an early period. Work
capacity was somewhat increased by providing longer ‘than normsal rest
periods. However, at no time did the work capscity return to its inicisld
value.

11k, Al'bofungin, Antifungal Antibioctic

"Elological Charscteristiss snd Method of Determining the Ac-
tivity of Al'befungin, = New Antifungsl Antibiotiz," by A. Ye.
Tebyakina =snd C. M. Chaykcvskays, All-Union Scientific Research
Institute of Antibiotics; Mowcow, Antilbiotilki, vel 5, Ne 1,
Jan/Feb 60, pp 26-28 -

Because of the prevalence of fungus diseeaes in the country, the
need for sn antibiotic with g wide spectrum of scticn in relstion to
pathogenic fungi and yeasts hss grown considersbly. Only s few of the
antiblotics now known are spplicable against fungl disesses. The new
antibiotic al'bofungin, developed at the Ali-Union Sclentific Resesrch
Institute of Antibiotlics, has been found tc be sz strong fungistatic and
antifungsl preperation: it is also active agelnst gram-positive bacteris.

- T o
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Investigations of iis properties disclosed thet in :oncentrations of
0.02-1..0 garma per millliliter 1t has fungistetic action on dlfferent
strains of Candlida and Yeasts, and in Concentrations of 0.3-5.0 geaums,
per milliliter it is effective against pathogenic fungl; in higher con~
centrations it acts as a fungicidsl preparation; it is active against
gram-positive bacteria in concentrations of 0.005-1.0.gemma per milli-
. liter. The biological activity of al'bofungin can be determined by the
method of diffusion, using Candide parepselosls as a test culture.

) 115. TFluorin, New Antiblotic

"Concerning the New Antibiotic From the Group of Actinomyces
fluorescens," by S. L. Denisova, L. P. Kucherysvenko, sad G. P.
Men'shikov; Moscow-Leningrad, Zhurnel Obshchey Khimdil, Vol 30,

No 1, Jan 60, pp 332-33l!i

Fluorin is a new antibiotic isolated from the mycelium of the actl-
nomycete strain No 2703 which belongs to the group of Aetinomyces fluor-
escens. It is a crystelline, opticslly inactlve substance with a melting
point of 142-143 degrees. Its chemicel furmila is 036'5155(0 . Because of
the moleculsr weight of the substance the accuracy of “bhisl%ormul.a could
not be estsblished by an elementery analysis. The focrmule, however, wes
confirmed by the hydrolytic decomposition of the substemce. Fluorin has
been.found to be active sgalnst the tuberculer bseillus in vitro, ecanrd-
ing to a study made at the All-Unlon Scientific Resesrch Chemcophaimer
ceutical Institute. The methods of isolating and pwifying the new .
antibiotic are described.

116. Proteus Sensitivity to Antlbiotlcs

"Sensiltivity of Proteus to Some Anbtibiotics and Nlteofursn
Preparations, by A. B. Chernomordik, A. D. Kovalenkw, T. V.
Smirnova, V. G. Ponomareva, O. Kh. Melyar, and V. M. Vinogradon,
Dnepropetrovsk Scientific Resesrch Iustitute of Epidemlclogy,
Microbilologzy, and Hygiene imeni N. F. Gamsleya: Moscow, Antd-
biotiki, Vol 5, No 1, Jan/Feb 60, pp 81-83 -

The sensitivity of 150 strains of Proteus, iscleted from 150 patients
at Dnepropetrovsk, to the entibiotics penicillin, syntomycin, streptomycls,
tetracycline, chlortetracycline; colimycin, oxytetracyoline, polymyxin,
sanacin, erythromycin, ekmolin, and imenin, and the nitrcfuran compoids

i furacilin, furadonine, and furazolidone was studied. Aboub three fourbhs
of the strains obtained were Proteus mirabllis; the rest were identifled
as Proteus vulgaris. The results of the investigatlions established that

- colimycin of the antibiotics, and the three nitrofuran preperations were
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highly antimicrobic agalnst all the strains of Proteus which were tested;
tetracycline, streptomycin, and syntomycin disployed antimicrobic prop-
erties in relation to individwal strains of Proteus, but only in concen-
trations which wade possible the local application of these antiblotics:
polymyxin, imanin, ekmolin, sanazin, and erythromycin were found to be
almost lnactive against the Proteus strains which were investigated.

. 117. Pyreldine, New Antitrypanosoma Preparation

"Chemotherapeutic Properties of Pyraldine," by G. N. Pershin
and N. Yu. Moskalenko, All-Union Scientific Research Chemico-~
pharmaceutical Institute imeni 8. Ordzhonikidze; Moscow,
Meditsinskays Promyshlennost' SSSR, Vol 14, No 2, Feb 6Q pp 52~

23

Pyraldine, 1,1 -dimethochloride-h-amino-G-(2t-amino-61- methyl
pyrimidyl-4 -amino)-quinaldine is a new antitrypenosoma preparation syn-
thesized in the USSR. Its structural formula is as follows:

- d

CH
, 3 (-)

N NCH
Pa

N

.Cl

A

Experimental investigations established that pyraldine 1is effective
against Trypanosoma equiperdum. Best results were obtained when the prep-
aration was administered subcutaneously to white mice in a dose of 0.25
milligram per kilogram of body weight. A single dose of 0.5 ~ 1.0 milli-
crams per kilopgram of body weight prevented the development of trypanosoma
in the animals. Pyraldine is now widely used in veterinary practice, and
played a considerable role in the solution of the problem of eliminating
the trypanosoma in farm stock. °
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118. Conservation of Aqueous Extracts by Ultrasound

"Effect of Ultrasound on Liquid Aqueous Extracts," by L. S.
Kazarnovskiy and L. A. Shinyavskily, Khar'kov Pharmaceutical
Institute; Moscow, Meditsinskaya Promyshlennost' SSSR, Vol 1k,

No 3, Mar 60, pp 38-L1

A new method of conserving liquid aqueous extract preparations by
subjecting them to the effects of ultrasound has been devised. The
method was tried on aqueous extracts of the dog-rose [Rosa canina],
beladonna, digitalls, and senna. The tests established that an aqueous
extract of hip-rose subjected to the effect of ultrasound at a frequency
of 480-490 kilocycles for a period of 10-11 minutes could be kept for
6 months, while the control extract became covered with a mold 2 or 3
days after its preparation; the liquid extract of belladonna subjected to

a similar treatment could be kept for 3 1/2 months, while the control prep-

aration could be kept for only 3 or b days. "Similar results were obtained
in the cases of the liquid aqueous extracts of digitalis and senns. It
was established also that ultrasound does not affect the active principles
of the drugs.
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ngsiologx

119. Fatigue and Nervous Actlivity

"Concerning the Connection Between Fatlgue and the Type of
Nervous Activity (On the Basis of Dats of EBrgographic Inves-
tlgations)," by D. Mateyev and V. Georglyev, Higher Institute
of Physical Culture imenl Georgi Dimitrov, Sofia; Moscow-
Leningrad, Flziologicheskiy Zhurnal imeni I. M. Sechenov, Vol
"6, No 2, Feb 60, pp 141-1L47

A Moss ergograph was used in experiments conducted to determine the
connection between fatigue and the type of nervous activity. The experi-
ments were carried out on 30 male students of +the Institute of Physical
Culture. The ergogram presents a graphic representation of the manner in
which the transition of the stimulation brocess goes over into a process
of inhibition during physical activities. It was established that the
character of the transition is individually specific and is conditioned
by the type of individual nervous activity. A convex ergogram is char-
acteristic of persons with a strong type of nervous activity; a concave
ergogram 13 characteristic of individuals with an inhibitory nervous
activity. The ergographic method may be utilized also for typological
investigations.

120. Conditioned Reflexes to Sound and Light

"Some Characteristics of the Development of Conditioned Re-
flexes to Acoustic and Photic Stimuli in Dogs,"” by N. S.
Popova, Laboratory of Conditioned Reflexes Institute of the
Brain Academy of Medical Sciences USSR; Moscow, Zhurnal Vys-
ghey Nervnoy Deyatel 'nosti, Vol 10, No 1, Jan/Feb 60, pp go-
T

The author of this article discusses one of several sets of experi-
ments perforred ou three dogs to determine the differences in the develop-
ment of conditioned motor reflexes to weak acoustic and strong photic
stimuli. The movements of the dogs were unhampered.

It was observed that stabilization of conditioned reflexes to acous~
tic stimuli is accompanied by repid stabilization of thelr latencies; the
conditioned reactions to photic stimuli, under the same conditions have
no constant latencies for a long time.

The development of differentistions to acoustic stimuli passes through
a period of alternating correct and incorrect responses. These responses
oftten have latencies characteristic to the conditioned reaction to a
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positive tone. When differentintion to photic stimuli is developed, either
no conditioned reaction is observed or it occurs with a latency longer than
to the positive stimulus.

The differences in developing conditioned reflexes to photic and
acoustic signals cannot be fully explained from the standpoint of the
"law of strength."

121, Effect of Conditioning on Blood Temperature

"The Effect of the Development of Conditioned Reflexes on the
Change in the Temperature of Blood Flowing to and Away From
the Central Nervous System," by Genrikh Mourek, Chair of Phys-
lology, Prague University; Moscow, Zhurnal Vysshey Nervnoy
Deyatel'nosti, Vol 10, No 1, Jan/Feb 60, pp 96-100

Thls article describes the results of experiments conducted on five
dogs to determine what influence food and conditioning have on the change
in the temperature of blood flowing to and awey from the central nervous
system (art. carotis communis - sinus segittalis).

A change in the blood temperature in the carotid artery and the sinus
sagittalis was observed in dogs when they were subjected to either an un-
conditioned or arconditioned irritation. It was noted that positive irri-
tations produced s rise in temperature in both the carotid artery and the
sinus saglttalis; negative irritations, under conditions of stable differ-
entiation, did not produce any changes intemperature.

Changes in blood temperature in response to irritation were not ob-
served after conditioned reflexes became extinct, Other conditions being
equal, changes in’blood temperature were observed to be greater and of
longer duration in the sinus sagittalis than in the carotid artery.

122. EBpileptic Seizures Affect Conditioned Reflexes

"The Effect of Epileptic Seizures Caused by Acoustic Stimula-
tion on Complex Conditioned Reflexes in Rats,” by Wang Pin
Chair of Physiology of Higher Nervous Activity, Moscow State
University; Moscow, Zhurnal Vysshey Nervnoy Deyatel'nosti, Vol
10, No 1, Jan/Feb 60, pp 1W4-152

The author describes experiments conducted on 11 white male rats in
which preliminary conditioned reflexes were developed by the food~procuring
method with double levers.
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A strong acoustic stimulus (the sound of a bell) did not affect con-
ditioned reflex activity in "insensitive" rats. Tt caused considerable
changes in conditloned reflexes of "sensitive" rats. Epileptic seizures
caused by a strong acoustic stimulus produced functional disturbances in
the area of the acoustic analysor which persisted for e period of 21-37
days.

123. Acclimetlzation to Extreme Cold.

"Shifts in the Ares of Physical Thermoregulation in Man During
Acclimatization in the Extreme North," by Prof I. S. Kendor,
Physiological Laboratory of Institute of General Communsl Hyglene
imeni A, N. Sysin, Academy of Medical Sciences USSR; Moscow,
Giglyene i Senitariys, No 3, Mar 60, pp 6-12

The author of this article discusses experiments conducted to deter-
mine what physical thermoregulation chenges take place in humans, during
thelir acclimetization to the cold temperatures of far northern reglons 3
vascular reactions that take Place during cooling of the forehead, hands,
and feet were examined. The phsyical thermoregulation changes noted qur-.
ing these experiments may partially expalin a decrease in the general
morbidity rate, particularly a decrease in the incidence of colds as a
result of acclimatization of the population +to conditions reculiar to far
northern regions. These changes must be taken into consideration when
underteking to organize rational. forms of conditioning and training of _
the humar body for work in cold areas » when attempting to develop measures
of personal hygiene and prophylexis, and when selecting proper protective
clothing.

12k, Effects of Combined Accustic Stimuli

"Skin Galvanic Reactions Upon Combination of Two Acoustic Stim=
uli,” by L. G. Voronin and Ye. N. Sokolov, Moscow {tate Uni-
versity imeni M. V. Lomonosov; Moscow, Zhurnal Vysshey Nervnoy
Deyatel'nosti, Vol 10, No 1, Jan/Feb 60, pp 3-9

The authors of +his article conducted 22 experiments on 16 healthy
subjects with normal hearing to determine the mechanism whereby a tempo-
rary connection between two indifferent acoustic stimuli is formed. The
study of the orlenting reflex was conducted with the aid of the EPP-09
acoustic electronic potentrimeter (Sokolov, 1956), which records the
skin galvanic reaction. C

Resuits of the experiments showed that one acoustic stimulusg, used
at first, extinguished the orienting resction. This acoustic s'imulus
was then combined with a second, indifferent acoustic stimulus which at

first caused disinhibition of the orienting reflex snd then led to the

development of a cond% loned orient reaction The subseguent applica-
tion ogmthe two acousg I‘c stimull led to the extinction of tl%e oneg%.n
reaction. Disturbance of thé entire complex produced an orienting reflex.
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Public Health, Hygiene, and Sanitation

125. Improvement of Senitation

"To Improve the Work of Senitation Orgenizations" (unsigned
article); Moscow, Gigiyena i Senitariya, No 3, Mar 60, pp 3-5

This article says that greatly improved living conditions in the USSR,
the use of preventive medical measures, an expanded physlcal education pro-
gram, progress in medicsl sclence, and free quallified medical service to
the population have brought about a decrease in the general and child mor-
tality rate. The average life expectancy has doubled during the Soviets
regime. In the author's opinion, the people of the sanitary epidemic con-
trol service deserve a fair measure of the credit for this achievement.
Defects in sanitary conditions still exist, however. To correct these
defects the Central Committee CPSy and the Council of Ministers USSR have
issued a decree outlining an ambitious program for improving the entire
sanltation program in the USSR.

The Central Committee CPSU and the Council of Ministers USSR directed
the councils of ministers of the union republics, the sovnarkhozes, and
local soviets to cooperate with sclentific research and planning institutes
and with trede-union organizations to eradicate and prevent pollution of
reservoirs, soil, and air in cities and industrial centers and to improve
the water supply, sewage disposal, and working conditions. Strict Observ=-
ance of hyglenic and sanltary regulations by industrisl and food process-
ing establishments was also ordered.

This decree also ordered that measures be taken to strengthen the
sanitary inspection organizations. This puts an end to any idea that the
need for state sanitary inspection has disappeared.

The decree noted that meny physiclians have been assigned to sanitation
vork in various industries with which they were not familiar. The Central
Committee CPSU and the Council of Ministers USSR orxdered, therefore, tnat
the Ministry of Health USSR draw up a broad program of instruction Ffor
physicians in new techniques and methods of operating various branches of
the national economy. It must be remembered, however, that a sanitatirn
physician must be a physician first and a specialist in hygiene and sani-
tation second.

The decree of the Central Committee CPSU and the Council of Ministers
USSR also stated thet sanitation physicians should not be required to
supervise cleanliness which does not require special medical knowledge.
Such work is to be turned over to the police, housing administrations,
and the voluntary sanitary "aktiv." This "aktiv" consists of party,
- government, trade~union, and komsomol organizations, as well as the Red
Cross.
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Facilities of sanitary-epidemiological sections of rayon hospltals
and sanitary-epidemiological stations must be expanded and their persotnel
increased. This 18 necessary if such infections ss diptheria, tularemia,
poliomyelitis, malaria, trachoma, and others are to be eradicated and the
lncidence of some other diseases 15 to be reduced.

Radiology

126. Case of Successful Treatment of Myasthenia Gravis by Roentgenothe rapy

"Remote Results of Treating Myasthenia Gravis by X Irradiation .
of the Thymus and the Surglcal Treatment of a Radiation Ulcer .
Resulting From It," by M. A. Merxkova, N. P. Mordvinova, and '
E. B. Golland, Radiological Department of Scientific Research
Roentgenoradiological Institute, Ministry of Health RSFSR, Cen~
tral Institute for Advanced Training of Physicians, and Insti-
tute of Neurology, Academy of Medical Sciences USSR; Moscow,
Yestnik Rentgenologii i Radiologii, No 1, Jan/Feb 60, pp 45-47

A case of the successful treatment of myasthenie gravis by X Irradia-
tion of the thymus gland (total dose of 6,400 r) is described. The patient
was observed for a period of 10 years without any symptoms of recurrence;
however, 8 years after the successful treatment of the sickness, a radie-
tion ulcer appeared in the sternal area of the skin end was successfully
treated by surgical excision with subsequent plastic surgery.

Thls case, according to the anthor, is of interest not only in view
of the favorable remote results of roentgenotherapy of myasthenia gravis,
but also in view of the successful surgical intervention in the radiation

injury of the skin.

127. Chemjcal Prophylaxis of Radiation Sickness

"Concerning the Utlilization of Certain.Chemical Substances in
the Prophylexis of Radiation Sickness. 1. Investigation of
the Effect of N-phenylamidine Thiocphen-2-Carboxylic Ac%d on
the Resistance of Mice Irradiated With Lethal Doses Cof0 Geampma=
Rays," by St. Robev, Sovrem, Meditsina (Bulgeria), 1958, 9

No 11-12, 36-42 (from Referativnyy Zhurnal--Khimiya, Biologiches
skaya)Khimiya, No 1, 10 Jan 60, Abstract No 1319, by G. Vigdor-
ovich

"N-phenlyamidine thiophen~2-carboxylic acid {meiting point 1hkh-145
! degrees from ligroin or aqueous-alcoholic solution) is prepared by regroup-
ing the amide of the phenylhydrazone of the thienyl aldehyde. A dose of

CPYRGHT
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1.5 milligrams (the < ID.,) contributed to the survival of 35 percent of
the mice irradiated with’ 950 roentgen gamme rays (3 percent of the control);
N-phenyl-2-furamidine contributed to the survival of 25 percent of the
irradiated animals. N-phenylbenzamidine was found to be too toxic for

application."

. CPYRGHT
128, Blood Beta~Activity Significant in Differential Diagnosis of Cancer
From Ulcers, Polyposis, and Chronic Castritis

"Beta Radiation in the Blood of Persons Suffering From Malig-

- nant Neoplasms and Certein Other Diseases," by A. I. Danilenko
and I. N. Shevchenko, Institute of Physiology imeni A. A. Bogo-
molets, Academy of Sclences Ukrainian SSR, Leboratory of Bilio-
rhysics; Kiev, Fiziologichniy Zhurnal, Vol 5, No 1, Jan/Feb 60
pp 11bk-117

Research was conducted on the activity of beta radiation in the blood
of 147 persons (45 healthy donors, 4O patients suffering from cancer of
various sites, 30 patients with ulcers, polyposis, and chronic gastritis,
and 32 patients with chronic leukosis, and polycythemie).

Beta radiation activity was determined in curie units per 100 grams
of Dblood ash and ranged within the following limits:

Healthy subjects (donors): 1.2 X 10~10 to 1,7 X 10-10
Cancer patients: 0.9 X 10™° to0 1.6 x 10~10

Patients with ulcers, polyposis, and chronic gastritis: 1.8 X 10-10
to 2.2 X 10-10

Patients with chronic and acute leukosis: 0.7 X 10-10 to 1.4 x 10-10

Patients with polycythemia: 2.10~10 to 2.4 ¥ 10-10

The difference in the range of beta-activity in the blood of cancer
patients and in the blood of patients suffering from ulcers, polyposis,
and chronic gastritis can be significant in differential diagnosis.
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129. Method for Determining Total Alpha- and Beta-Radicactivity of Radon
Decay Products in Air

"Experlence Gained in the Study of the Natural Radioactivity

of the Air," by I. I. Gusarov, Chair of General Hygiene of

First Moscow Order of Lenin Medical Institute imeni I. M. Seche-
nov; Moscow, Glgiyena i Senitariya, No 2, Feb 60, pp 86-88

Natural radioactivity of the air was determined on the basis of the
alr radon content plus the content of radon decay products: ReA, RaB, RaC,
and RaC'.

Results of these studies may be summarized by the following conclu-~-
sions:

1. The natural radioactivity of the atmosphere constantly fluctuates

g%ccg?§ing to the author's data from 1 X 10713 to 6 X 10=13 curies/liter
air).

2. The natural radiocactivity of the air inside buildings is higher
than the radioactivity of the outside air: in the laboratories, by 4-6
times and in basement rooms, by 8-25 times.

3. The method used in this research is unique in its simplicity
and practicality, but makes it possible to determine only approximate
values of the total alpha- and beta-activity of radon decay products in
the air.

130. Electron Microscopic Study of Loose Connective Tissue Structure
During Acute Radiation Sickness

"Electron Microscopic Study of the Fibrous Structure of Loose
Connective Tissue During Acute Radistion Sickness," by V. V.

Shikhodyrov; Kiev, Fiziologichniy Zhurnal, Vol 5, No 1, Jan/

Feb 60, pp 118-12k

The purpose of the present research was an electron microscople study
of changes occurring in the fibrous elements of loose connective tissue
during acute radiation sickness.

The research was conducted on rats suffering from acute radistion
sickness caused by whole-body X irradition by 600-1,200 r doses. The
animals were sacrificed by decapitation at various periods after acute
radiation sickness.
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Results of data obtalned reveal the following:

1. Changes of a destructive nature appear in the fibrous elements
and in the intercellular substance of loose comnective tissue following
X irradiation of rats by 600-1,200 r doses.

2. During the first few hours after irradistion, mucoid edema de-
velops and a large quantity of granules from decomposed wmast cells appears.

3. During the peak of radiation sickness there is regorption of the
edematous fluld a decrease in the quantity of the intercellular substance,
. and some swelling and adhesions of the collagenous fibrils, all of which
give the connective tissue structure the appearance of a "gieve,"

k. The changes in the fibrous elements and intercellular substance
which appear in acute radiation sickness reveal to a certain extent the
cause of the disturbance in tissue permeability.

131. DTissue Respiration and Glycolysis During Development of Radistion
Sickness

"Tissue Respiration and Glycolysis During the Development of
Acute Radiation Sickness," by D. A. Golubentsev and G. V. Sazy=
kin; Moscow, Voprosy Meditsinskiy Khimii, Vol 6, No 1, Jhn/be
60, pp 49-52

The intensity of tissue respiration and glycolysis of rat and rabbit
organs was investigated during the first few minutes and the first hour
efter whole-body exposure to hyperlethal (25,000 r) and lethal (800-1,000 r)
doses of X rays and ynmms rays, and also during the peak of acute radiation
sickness.

Results of these experiments show the following.

1. Whole-body irradiation of animals by doess up to 25,000 r did not
inhibit tissue respiration or glycolysis during the first minutes and hours
after irradiation.

2. During the peak of acute radiation sickness of the third degree,
the degree of respiratory activity was sharply inhibited in the bone mar-
row tissue: it was significantly decreased in the spleen and the intes-
tinal mucous membrane, and it was slightly decreased in the liver; but
it was essentially unchanged in the remaining orgens: the cerebral cortex,

: kidney, myocardium, lungs, and diaphragm.

3. During the peaek of radiation sickness of the third degree, the an-
- aerobic glycolytic activity was significantly decreased in the spleen and
skeletal muscles.
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H. The Intensity of respiration in the spleen, intestlinal mucous
membrane, and bone marrow is restored +to normal during the period of
clinical recovery.

132. X-Irradiation Effects on Glycogen Metabolism

. "%-Rey Effects on Brain and Tissue Glycogen Fractions," by F. D.
Koldobskaysa, T. M. Mironova, and A. A. Dudkovskaya, Materialy
Nauchn. Sessii Posvyashch. LO-Letiyu BSSR (Data of the Scien-
tific Session Commemorating the LOth Anniversary of the Belo-
russian SSR); Minsk, 1959, pp 136-138 (from Referativnyy

zhurnal--Khimiya, Blogicheskaya Khimiya, No &, 25 Feb 60, Ab-
stract No 5165, by M. Piotrovskiy)

"Under the effect of a single whole-body X-irradiation, the content
of total glycogen and its various fractions in the brain tissue of rats
ls changed. From the 15th to the 60th day after irradiation, the protein-
bound glycogen content in the brain tissue is increased, and from the 20th
to the 45th day the free glycogen content in the brain tissue is increased.
During this seme period (20th-60th day), the total glycogen content is
significantly increased. This indicates that at definite periods after
irradiation, brain tissue loses its capacity to utilize glycogen. During
the first 3 weeks after irradiation, there is some decrease in the muscle
glycogen content, and up to the 15th day there is some decrease in the
liver glycogen content. Toward the 20th-30th day, normelization takes
place and there is even some increase in the glycogen content of muscles
and liver; this, however, changes by the 45th~-60th day to a decresse."”

133. Use of Preliminary Ultraviolet Irradiation to Decrease Severity o€PYRGHT
Gamma-Irradiation Sequelae

"The Use of Ultraviolet Irradiation of Various Spectral Composi-
tions for Decreasing the Sequelae of Radiation Injury," by T. A.
Sviderskaya, Ye. G. Zhuk, and I. N. Filipson, Institute of Radi-
etion Hygiene, Ministry of Health RSFSK; Moscow, Gigiyena i
Sanitariya, No 2, Feb 60, pp 27-3k

The purpose of this research was to investigate the possibility of
using ultraviolet irradiation as a prophylactic measure against penetrat-
ing radiation inJjuries.

. Tests were conducted on 202 guinea pigs, one group of which was sub-
Jected to gamma irradiation by 450 r, while the other group was subjected

to various doses of ultraviolet irradiation 9-1b deys prior to gamma ir-
radiation.
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The authors present the following conclusions.,

l. Tests on guinea pigs prove that the prophylactic use of ultra-
violet irradiation increases the resistance of organisms to the effects
of lethal doses of gamma irradiation.

2. The advantages of subjecting animals to prophylactic irradia-
tion by ultraviolet rays are evidenced by an increesed survivel rate and
life span, a smaller drop in the number of erythrocytes and the quantity
of hemoglobin and cholinesterase, greater physical straln endurance, and
more rapid and extensive reparatory processes.

3. Essential factors forming the basis for the prophylactic effect
of ultraviolet irradiation are the spectral composition (a 280-380-
millimicron wave length with an erythematous effect, and a 253.7-
millimicron wave length with a bactericidal effect), and the magnitude
of the total dose of ultraviolet irradiation; the time interval between
the effect of both agents on the organism; and the method of ultraviolet
irradiation. By increasing the total dose of erythematous irrsdiation
from 7.5 to 15, the prophylactic effect of ultraviolet irradiation is
increased; an increase in the total dose of irradiation from a PRK-2
lamp {from 3.75 to 15) and from the bactericidal lamp (from 7.5 to 15)
decreases the prophylactic effect.

CPYRGHT
134. Purification of Radioactive-Iodine-Contaminated Sewage

"Methods for Purifying the Radioactive Iodine-Contaminated
Sewage of Therapeutic Institutions,"” by T. A. Berezina and
V. Ya. Golikov, Chair of (eneral Hygiene of First Moscow
Order of Lenin Medical Institute imeni I. M. Sechenova;
Moscow, Giglyena i Sanitariya, No 2, Feb 60, pp 1l2-1k

The constant and extensive use of radioactive iodine creates great
hazards in the enviromments of +therapeutic institutions. To decrease
the activity of radioactive iodine, which is eliminated through the urine,
by a factor of 1,000, huge amounts of water must be used to dilute it, and
the urine must be treated for about 3 months. This procedure is too ex-
Pensive, hazardous, and cumbersome and not efficient enough.

The authors propouse a method based on the specific sorption of iodine
in its atomic form. The method consists of adding stable iodine in the
Torm of KI, calculated at 5 mg/liter of sewage; then after the addition
of chlorine gas or chlorinated water, the sewage is passed through an
EDE--10 synthetic filter where the iodine sorption takes place. This
process removes up to 97% of the radioactive iodine. For further decreas-
ing the radiocasctivity, the entire process may be repeated.

The effectiveness of the method may be improved by discovering a more
effective sorbent.
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135. Therapy of Peritoneal Adhesions

"Prophylaxis and Therapy of Peritoneal Achesions by the Homo-
transplantation of Conserved Peritoneal Tissue," by A. S.
Kalugin, Hospital of Surgical Cliuic of Vitebsk Medicel Insti-
tute; Minsk, Zdravookhraneniye Belorussii, Vol 5, No 1, Jan

60, pp 15-17 it

Forty dogs were used in experiments conducted to determine the possi-

bility and effectiveness of the homotransplantation of peritonesl tissue

] conserved in a blood stabilizer at temperatures of 4-8 degrees above zero,
when used in the prophylaxis and therapy of peritoneal adhesions. Adhesions
did not develop in any experimental casegy while other types of transplants
failed to prevent the development of adhesions, Homotransplantations of
conserved peritoneal. tissue was carried out on 25 patients in closing de-
fects of the serous membrane. Observations of the patients in the post-
operative period, carried cut for periods of 6 months to 2 1/2 years,
confirmed the value of this method of prophylaxis and therapy of adhesions.

Veterinary Medicine

136. Spontaneous Infection of Rabbits With Virus of kiquine Encephalomyelitls

"Spontaneous Infection With the Virus of Borna Disease in the
Case of Rabbits," by J. Ctta and K. D. Jentzsch, Thuringian
Office of Veterinary Research and Animal Health, Jena; Leip-
zig, Monatshefte fuer Veterinaermedizin, No k, 15 Feb 60,

pp 127-129

A report is given of the first cage of gpontaneous infection of a
rabbit with the virus of equine encephalcmyelitis.. The diagnosis wasg
confirmed by the clinical piciure, the transuission of infection to other
rabbits, the pathological-histological findings, and the identification
of comnlement~fixing antibodies in *ke serun of experimental animals.

Parallel investigaticns conducted by Dr Mueller at the Research Insti-
tute for Vaccines at Dessau concurred in the Jens Filndings.
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VIII. METALLURGY

Ore Dressing

. 137. Process for Dressing Poor Copper-Cobalt Ore From Krasnoyarsk Reglon

"Dressing Poor Copper-Cobalt Ore With the Application of Hydro-

metallurgical Processes,” by A. V. Astaf'yeva, M. D. Ivanovekiy,

and S. K. Shabarin, Chalr of Metallurgy of Noble Metals, Kras-

noyarsk Institute of Nonferrous Metals; Ordzhonikidze s Izvestiym

Vysshikh Uchebnykh Zavedeniy, Tsvetnaya Metallurgiya, No 1,

1960, pp 48-56 .

A method is described for processing cobalt ore from one of the de-
posits of the Krasnoyarsk region which contains 0.086% Co, 0.23% Ni, and
0.88% Cu. A cobalt concentrate containing 1.17% Co is obtained by three
flotation and two grinding steges. Hydrometallurgical processing of the
concentrates results in & cobalt product containing 12.2% Co and a cop-
per product containing 36.1% Cu; extraction of cobalt and copper are
equal to 61.0% and 78.4%, respectively, of their content in the initial
ore.

Physical Metallurgy

138. New Cu-Be-Mn Alloys Developed From Phase Studles

"Investigation of the Phase Diagram of the Ternary System Cu-
Be-Mn," by M. V. Mel-tsev and Chou Shi-ch'ang, Chair of Fhysical
Metallurgy, Krasnoyarsk Institute of Nonferrous Metals; Ordzh-
onikidze, Izvestiya Vysshikh Uchebnykh Zavedeniy, Tsvetnaya
Metallurgiya, No 1, 1960, pp 138-1Lk

Isothermal sections of a phase diagram for temperatures of 800, 700,
600, 500, and 350°C and a number of polythermal sections were constructed
on the basis of results from investigations of alloys of the ternary system
Cu-Be-Mn containing up to 12% Mn and up to 5% Be. Three nonvarliant trans-
formations in the system were established: the eutectic » L& d+ MnBeo
(for the quasibinary section Cu-MnBes) occurring et 7829C; the peritectic,
& + L &2 3 + MnBep at 768°C; the peritectoid, B + MiBes?a + ¥ at
620°C; and one monovariant transformetion sy B—x+Y. The above imvesti-
gations resulted in the disclosure of three new alloys with the following
compositions: 1.2-1.3% Be, 3.7-5.5% Ma, remainder Cu; 0.9-1% Be, 7-8% Mu,
g remainder Cu; and 0.5-0.7% Be, 12-13% Mn, remainder Cu. It is claimed that
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these three alloys have high strength, good resistance to oxldation and
corrosion failure and that they may be recommended as new constructional
materials in various fields of engineering.

139. Effect of s-Phage Content on Properties of Al-Mn Alloys at Room and
Elevated Temperatures

"Effect of Copper and Magnesium on the Properties of Aluminum-
Manganese Alloys at Room and Elevated Temperatures," by M. V.|

i Zakharov, Z. A. Sviderskayas, E. S. Kadaner, and N. I. Turkina,
Institute of Metallurgy, Academy of Sciences USSR, and Krasno-
yarsk Institute of Ncnferrous Metals; Ordzhonikidze s Investiya
VysshhikhuUchebnykh Zavednly, Tsvetnaya Metallurgiya, No 1, 1960 y
pp 145-149

Studies were made of the effect of varylng amounts of s~phase (Al'gMgCu)
on the heat resistance of high-melting Al-Mn alloys conteining 1.5% Mn and
with Cu and Mg content varying from L3bo k.5 and 0.5 to 2%, respectively
(0.1% Ti was added to test specimens of this group for grain refinement).
Tests at room temperature showed that increase of s-phase content results
in uwniform increase in strength and herdness and rather sharp decrease in
ductility. At elevated temperatures (up to 3009C) strength charascteristics
increased with increase of s-phase content up to 5. 5% but furthe: alloying
with Cu and Mg showed almost no effect. Hot and long duration lrardnesses
increase continuously with increase of s-phase content but at a lower rate
at elevated temperatures. Ductility of highly alloyed alloys increases
noticeably with increase of testing temperature; however, the general ten-
dency toward decreased ductility with increase of s-phase content at high
temperatures 1s preserved. Tests at 2500C for 100 hours and over showed
that the best properties are displayed by alloys of aluminum with 1,5% Mn
containing 7.8% of s-phase {3.5% Cu and 1.5% Mg).

140. Surface Tension and Density of Liquid Platinum

"Measurement of the Surface Tension and Density of Liquid
Platinum," by V. N. Yeremenko and Yu. V. Naydich; Moscow,
Izvestiya Akademii Nauk SSSE, Ctdeleniya Tekhnicheskikh Nauk »
Metallurgiya i Toplive, No 6, Nov/Dec 59, pp 129-131

Procedures used in measuring the surface tension and density of 1liquid
pletinum are described. The surface temsion of liquid platinum at melting
point temperature in a vacuum of 2 x 1072 mm Hg was measured to be l,"{hO hd
20 ergs/cm?, and the density, 19.7 * 0.25 g/cmS.
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141. Phese Diasgram of System TiFeor-V

"Phase Diagram of the System TiFep-V," by PL Ch'ing-hua and
I. I. Kornilov; Moscow, Izvestlya Akedemii Naul. SSSR Otdelen
Tekhnicheskikh Nauk, Metallurgiya i Toplivo, No 3, Nov/Dec 59,

pp 110-112

A phase diagram of the system TiFep-V was constructed on the basis
of results of thermal and microstructural analyses and investigations of
hardness. It was proved that ‘this system 1s quasibinary and forms a

) eutectic with a melting point of 1,4000C. Components of the system

TiFeo-V are mutually soluble and, correspondingly, two single-phase re-
gions (Y, and @) and one two-phase region (V1 + B) exist. Solid solu-
tlons on"a TiFep(V;) base exhibit an increase of hardness with increase
of vanadium content.

142, Studies of Binder Phase in Tungsten Carbide-Cobalt Alloys

"X-Rey Examination of the Structure of the Binder Phase in
Tungsten Carbide-~Cobalt Alloys," by A. Ye. Koval'skiy and
L. Kh. Pirovarov; Moscow, 'Izvestiya 'Akadeéemii Nauk SSSR,

Otdeleniye Tekhnicheskikh Nauk, Metallurgiya 1 Toplivo, No
g, Nov7Dec 59, pp 113-120

X-ray studies of various tungsten carbide-cobalt alloys prepared by
powder metallurgy methods at different sintering temperatures showed that
the binder phase is a solid solution of tungsten carbide (and possibly:
carbon if sintered in a carburizing medium) in cobalt. The quant ity of
tungsten carblde in the cobalt solid solution does not deperd on the amount
of cobalt in the alloy charge but on the sintering conditions; alloys .
sintered at higher temperatures contain a larger amount of tungsten car-
bide in solution with cobalt. The rate of cooling after sintering also
leads to a different content of tungsten carbide in the cobalt vhase, &8
is disclosed by a change in the lattice pericd. Specisl heat trestment
(tempering) after sintering leads to a decomposition of the solution which
is analogous to the effect of slowed cooling after sintering. The thin
film of binder phase formed on the surface of these alloys during sintering
increases in thickness with increased content of cobalt in the charge.

With increese of sintering temperature, the amount of cobalt phase at the

surface decreages. Grain size of the cobalt phase is meny times greater

than that of tungsten carbide and increases with increase of cobalt in
~the alloy. :
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143. Investigation of Alloys of System WS1is=NbSis

"Concerning Certain Properties of Alloys of the System WSip~
NbSip," by N. V. Dokukina, M. D. Polyakova, asnd F. M. Shemray;
Moscow, Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhniches=-
kikh Neuk, Metallurgiya i Toplivo, No 6. Nov/Dec 59, pp 102~
109

The structure and properties of elloys of the system W5i,-NbS1y were
investigated to consiruct elements of the phase diagram of this system,
It was shown that alloys containing less than 59.2% NbSi are single=-
rhased end two-phaesed when the NbSi, content is over 59.3%. Alloys on
e NbS1i, base have a wide region of solid solutions which exsends up to
epproxImately 40.8% WSi, at room temperature. When heated to 1,100~
1,200°C, alloys of the %SiauNbSia system become coated with a loose film

of oxides which does not offer protection against further oxidation.

4L, Studies of Diffusion Coatings of Silicon on Niobium

"Concerning the Structure and Paase Composition of Diffusion
Coatings of Silicon on Niobium," by P. M. Arzhanyy, R. M.
Volkova, and D. A. Prokoshkin; 'Moscow, Izvestiya Akademii
Nauk SSSR, Otdeleniye Tekhnicheskikh Nauk, Metailurgiya i
Toplivo, No 6, Nov/Dec 59, pp 127-129

Results are presented of investigations of the structure and phase
composition of commercially pure niobium seturated with silicon from a
solid phase at 1,100-1,30090 for periods of 0.5-15 hours. The coating
formed consists of the following three distinct layers:

1. A thick bright outer layer containing approximately 37% silicon
in the form of NbSiaﬁhaving & hexagonal lattice. Microhardness of this

layer is 1,050 kg/um<.

2. A thin bright inner layer meking up spproximately 14% of the
total thickness of the coating and containing epproximately 15% silicon
in the form of Nb5813 having two types of tetragonal lattices and a
hexagonal lattice. Microhardness is 700 kg/mm®*

3. An inrer well-defined layer containing approximately 7% silicon
in a form corresponding to the compound NbuSi but of undetermined crysial

structure.
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The duration of saturation periode has no effect on either tre mi-
crostructure or phase composition of the coating. Yhickness retics for
the individual layers of the coating are preserved. The coating is chem-
ically stable but 1s brittle and faile under stress at high temperstures.

:;.lts. Hot -Shortness of Copper Alloys

"Study of the Eot-Shortness of Copper Alloys," by I. 1. Novikov
and L. I. Dautova, Tiudy Instituta Yedernoy Fiziki Akademii Nauk
Knz3SR (Works of the Ilnshitute of Nuciear Physics; Academy of

: Sciences Kazakh SSR), No 1, 1958, pp 255-264 (£rom Referativayy
Zhurnal--Metallurgiya, No 6, Jur 59, Abstract No 133707

Copper-tin and copper-nickel-asilicon alloys were cast into graphite
fcrms to produce spenimens with dismeters of L4-16 millimeters. ‘lhe
gquare of the diamester of the specimen, the contraction of which caused
hot surface micro- and macro-fissures in the area of a chenge cf cross
section near the head of the specimen, wes used as a measure of hot-
shortness. A conmection ves estahlished between hot-shortness and the
phase diegrams of the alloye. Hot-shortness was connected with the vaiue
of the effective temperature imterval of the solid-liquid state in which
the alloy hea lov strength and ineignificant ductility. The secord mayie
mun ot the hot-shortness-composition curve results from strong zonal lie
quation. The properties of alloys with maximam hot-shortnesz and with
meximum incliration toward zoral liquation generally do nob coincide.

146. Nonmetallic Inclusions in #ighoTemperature Steel

"Nonmetallic Inclusions and Certaln Fhases in s Heai-Resighant
Steel,” by M. D. Shul'vas, Trudy Nevekogo Mashinostroitel’' nogo
Zavoda (Works of the Neva Machine Building Planv), No 4, 1958,
pp 172-183 (from Referativeyy Zhurnal--Metallurgiya, Ko 6, Jun
595 Abstract No 13270)

The method and resulis are reported of a study of nonmetallic ilncliu-
sions in specimens of heat-resistamt steel taken from the upper portion
of & turbine. The chemical composition of the steel is not given; mention
is made only of the presence of titeanium, tungsten, and cobalit. The steel
weas transformed into the amuatenitic state at 1,170 degrees for U4 hours
and stabilized for 10 hours at 770 degrees. The nommeballic inclusione
vere isolated by electroliytic dissociation in a satursted solution of
NaCl with a 20-percent solution of HCl. It was found that nonmetallic
oxide inclusions occur in quantities which are normal for steels of
similar types and consist generally of silicates and oxides of aluminum.
The complex suifides combain iron, molybdenum, and nickel. Titanium is
- present in the form of titanium nitrides (0.053 percent) witk titanium

carbide inclusions (0.04 percent).
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Production Metailurgy

147. Rapid Spectral Analysis of High Alloy Steel

"Express-Analysis of High Allcy Steels by the Spectral Method,"

- by L. V. Klimovich, Trudy Nevekogo Mashinostroitel'nogo Zavoda

(Works of the Neva Machine Building Plant), No &, 19% 5> PP 189=
196 (tjro_mﬁeferat'ivnyy Zhurnal--Metallurgiya, No 6, Jun 59, Ab-
stract No 1L11L)

A method of rapid spectral analysis of high alloy steel, based om
the use of a control standard for three componente, was devised. Tae con-
trol used 18 & prepared sample which has been breviously analyzed chemi-
cally and checked by spectral anslyeis for homogeneity. Photographs were
made of the spectra of the ISP.22 spectrograph; IG-2 and DG-1 generators
were used. A copper rod wes used as a counterelectrode. Magnesium,
chromium, nickei, molybdenum, cobaslt, and titaniuvm were determined in the
spark system, and silicon in the arc gystem. A stepwise clearing agent
was used. Chromiuvm; nickel, and manganese were determined in the concen-
tration renge of 5-17 percent. This method was used during the slloying
of EZh2, EZh3 steel, high-:hromium steels EI316 and 25-12, hest-resistant
steels LAZ and LAl, acid-resistant steels EYalT, 16-13-3 s and highe
mangsnese steel. The relative error in 'the determination of chremium
in EZb2 and EZn3 steels averaged 2 percent, but was 6 percent in the
mangsnese determinetions. The manganese determination in Hatfield stec)
wag within 2-3 percent. A comparison of the results of a spectral and
a chemical analysis showed that the two types differed by no more then
2 percent. The analysis can be made in 30 miputes.

148. Electrolytic Depesition of Zirconium on Liquid Zine Cathede

"Depoeiting Zirconium on a Liquid Zinc Cathode," by I. F.
Nichkov, A. V. Volkovieh, and S. P. Raspopin, Ural Poly-
technic Tmetitute; Ordshonikidze, Izvestiya Vyasshikh Uchee
buykh Zavedeniy, Tsvetnaya Metallurgiya, No 1, 1960, pp
128-132

Results are given of tests of the electrolytic deposition of zir-
conium on a2 liquid zinc cathode. Tt was found t.l&at at a temperatire oFf
7009C aud cathode curremt dewsity of 0.6 emps/cm®=, epproximately 90%
- of the zirconium in the chloride-?lusride melt is deposited out. Inves-
tigations of the alloy obtained establighed that zine and zirconium foxm
the intermetallic compound ZanJ_?o
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149. Metals for Impeller Pumps Operasting on Sulfur Anhydride

"Metals for Impeller Pumps Operating on Sulfur Anhydride," by
B. M. Idel'chik, A. A. Chikurova, rand .V..V. SkorcBelletti,
Trudy Nevskogo Mashinostroitel'nogo Zavoda (Works of the Neva
Machine Building Plent), No k, 1958, pp 197-208 (from Refer-
ativnyy Zhurnal--Metallurgiya, No 6, Jun 59, Abstract No 13263)

A report is given of the results of an inspection of the condition
of impeller pumps used for transporting SO3 and various perts of them

after extensive use in the production of HyS0), and also the results of
an investigation of the corrosion rate of specimens of 21 materials
(carbon steel and alloyed structural steel, stainless steel, special al-
loys, cast iron, bronze, copper, aluminum, and the silicon-aluminum alloy,
Silumin) under menufacturing conditions (in the exhaust gas lines of =
final cleaning apparatus). As a result of the inspection, it was deter-
mined that the average service life of the rotor of impeller pumps is

5 or 6 years » independent of the material; the blades were made of N5A
steel (0.15 percent carbon, 4.95 percent nickel) and of Khl7 steel with
molybdenum (0.12 percent carbon, 18.0 percent chromium, 2.3 percent
molybdenum, end 0.65 percent titanium). The breakdown of the blades re-
sulted not only from corrosion, but also from the impingement of droplets
of HQSOLLo Inasmuch as the blades of Khl7 steel with molybdenum opereted
under more severe conditions, this steel should be given preference as
materiel for the rotor blades.

The investigations show that the corrosion rates of steel 45, cast
iron, snd stainless chromium-steel are almost the same. Stainless chromium-
nickel steels are more resistant to corrosion. The best results were ob-
tained with Khl7M steel and ferrosilicon. Nonferrous alloys were subje:h
to considerable corrosion. A junction of N5A steel with high alloy steel
hed no influence on the corvosion rate; the corrosion resistance of Khl7M
and Khl8NOT steels increased somewhet when forming a Junction with NSA
steel. The corrosion rate of steel 45 increases when in contact with high
alloy steels, which likewise corrode at a slightly more rapid rate at the
same time. A contact of N5A and steel 45'does not change the corrosion
rate. The corrdésion rate of steel 45 and NSA steel is effected by temper-
ature and the humidity of the gas; their corrosion resistance is satis=
factory when the values of these parameters are low.
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150. Heat-Resistant LAZ Steel for Cast Steam Fi‘tting_g_

"The Development and Application of Heat-Resistant Steel LAZ,"
by Ye. Ye. Levin, Ye. N. Masaleva, and K. M. Lysenko, Trudy
Nevskogo Mashinostroitel'nozo Zavoda (Works of the Neva Machine
Buillding Plant), No 4, 1958, pp L0-50 (from Referativnyy
Zhurnal.--Metallurgiya, No 6, Jun 59, Abstract No 13289)

- A description is given of the development and industrial application
of heat-resistant steel LAZ for cast steam Tittinge for operating temper-
atures up to 580°C and pressures up to 170 atmospherss. Information is
given on the chemical composition, mechanical properties; macro- and
micro-structure, stability properties and texture s heat-resishance prop-
erties, casting procedure, and behavior during nse. XAZ steel in indus-
trial melts consists of 0.13-0.2 percent carbow, 0.48-0.7h4 percent mange-
nese, 0.39-0.54 percent silicon, 13.0-14.6 percent chromium, 13.2-14.2
percent nickel, 1.54.2.38 percent molybdemum, L.43-1.70 percent tungsten,
0.35-0.50 percent vanadium, 0.21-0.27 percent titanium, O.40<0,52 per-

- cent niobium, 0.018~0.25 percent sulfur, and 0.018+0,025 percent phos-
phorus; it is normalized at 1,180-1,120°C, annealed at 780-800°C with
guenching in air, and has the Tollowing guaranteed mechanical properties
at 6009C: 6, = 13.0 to 18.0 kg/mm?; 6, = 30.0 to 40.0 ke/mm?, & = 18-26
percent, ax = 6.0-8.5 kgm/cm®; and heat-resistant properties at 58000,
6pL1 = 12 kg/mm® (one percent after 10 5000 houre), 6.::.‘_ s 15 kg/mm?
100,000 honurs), - o et ‘

151. Soviet Experimental Alloy With Superior Scale-Registance

"Thermal Stability of Certain Nickel-Base Alloys,;" by A. A.
Sovalova and Z. I. Kornilova, Trudy Moskovskogn Aviatsion=
nogo Tekhnologicheskogo Insbituta %Works of the Moscow Avige
tion Technological Instilute), No 31, 107-112 (from Befera-
tivnyy Zhurnal - Metallurgiya, Mo 6, Jun 59, Abstirsct Ko
13888)

A study was made of the scale resistapce of nickelebase alloya EI437B,
EI617, and an experimental alloy; an iron-bese 21-11-2.5 alloy wasg used
for comparison. Alloys EI437B and EISL7 foimed scales st ax equal rate
et 850 and 950 degrees centigrade. At 1,150 degrees centigrade s alley
EI617 is less stable (0.66 gram per square meter per hour) then EIL37B
(0.56 grem per square meter per hour). The scale resistance of the exs
prerimentel alloy at 1,150 degrees centigrede is four times better than
that of the EI437B, ard ten times greater than thet of £1-11-2.5 steel.
- During the oxidation process, the alloys are covered with a dense s viecous
film; one exception is steel 25=11-2.5, on which a scale forms which is
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easily removed from the surface. When the oxidetion temperature is in-
creased from 850 to 1,050 degrees centigrade, the structure of the scale
produced on the EIL37B, EI617, end 21-11-2.5 chenges. The investigations
confirm the well-known condition that these elements with the greatagt
affinity for oxygen (a.‘l.uminum, chromium, etc.) spread from the internal
layers of the metal to the surface » and their concentration in the scale
is greater than in the alloy.
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IX, PHYSIC3

Electricity and Magnetism

152. Hall Effect in Ferromagnetics

"Tempersture Dependence sf the Hall Effect in Pure Ferro-
- magnetics," by N. V. Volkensteyn and G. V. Fedorov, Instiw
| tute of Physics cf Metals, Academy of Sciences USSR; Mos-
cow, Zhurnal Ekeperimental'noy i Teoreticheskoy Piziki,
Vol 38, No 1, Jan 60, pp 6U4-68

The paper presents resulta of measurements of the Hall effect for
iron; nickel, and cobalt 99.998% pure in a wide temperature range from
room temperature dowm to 4.20K. Tt is shown that the existing theories
are inadequate for satisfactory explsnation of the experimental data
obtained for R, and Ry temperature dependence 1n a wide temperature range.

153. Electromagnetic Waves Through Metals

"The Posgibillty of Peszage of Blectromagnetic Waves Through
Metals in a Strong Magretic Field," hy 0. V. Konstantinov and
V. I. Perel, Leningrad Physicotechnical Instituie, Academy of
Sciences USSR; Moscow, Zhurnal Ekeperimertal ‘noy i Teoretiche~
skoy Fiziki, Vol 38, No 1, Jan 60, pp 16i-i6%

It is shown that an electromegnetic wave traveling along a meg«
netic field can penetrate through a metal plate held perpendicular to the
field provided the Larmor frequency exceeds the wave frequency and is much
higher than the collision frequency and the Larmor electron radius is
smaller than the length of the wave in the metal.

15k. Conductivity of Dielsctrics

"Blectric Corductivity of Dielectries in Strong Shock Waves,"
by A. A, Brish, M. S. Tarasov, and V. A. Tsukermen; Moscow,
Zhurnal Fkeperimental’noy i Tecreticheskoy Fiziki, Vol 38,
No 1, Jan 60, pp 22-25

. The electrocentact method wee used to messure the electric cone
ductivity of air, water, and some solid dielectrics when acted upen
by strong shock waves. The measured value of air cenductivity on the
shock~-wave front was found tc be 0.5 () ~ cm'l, and of water
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conductivity, 0.2 {1 =% op~l. It is shown that at  shock-wave front
pressures close to LlQb kg/cm‘-’ organic glagzs and paraffine conductive

ity rises to 1+ 2. 10° S =1 em*L and appraaches that of metals.

155. Ratio of Electric Resistance to Galwvanometric Effect

“Relation of the BElectric Resistance Tempersture Dependence
at Low Temperatures to the Galvenomagnetic Effect 1n Strong
Magnetic Fields," by 0. S. Galkina and L. A. Chernikova, Mosg-
cow State University; Moscow, Zhurnal Fhaperimental'noy 1
Teoreticheskoy Fiziki, Vol 38, No 1, Jan 60, pp 2-0

A study wes made of the electric resistance of nickel.-copper alloys
with 39.6, 4h.55 or 49.6% of Cu in the 7-30%K temperature range. By ap~
plying the T3/ 2 law to temperature dependence of eponbanecus megnetiza-
tion Ig, specific resistivity P cen be relsted tw ferrowagnon concenw

tration m= 1 - I / Io (To = intensity of megnetization for T —> Q)
and the numerical value of the coefficient ( P — P, }/r cen be ob-
tained ( f, = residual resistance).

Comparison of this coefficient's value with Ap/Am (AP
and An ) denctes variations of /° and n caused by changeg of true
magnetization in strong megretic fields) demenzhrabes that these values
are of the seme order within the margin ¢f error of measurement. This
fact 1s regarded as indirect confirmation of the assumption that re-
sistance of ferromsgnetic alloys at low tempersturzs is relsted to elece
tron scattering on the irregularities of the lattice magnetic momentes.

156. Megnetization of an Antiferromegnesic

"Approximate Method for Calculating the Magnetization of an
Antiferromagnetic,” by Pu Fuwchuoh, Mathematics Institute
imeni Steklov, Academy of Sciences USSR; Moscow, Dokled
Akademil Nauk SSSR, Vol 131, No 3, Mar 60, pp 546-5L8

By meens of spectral represeptation of Green's functions, according
to the method by N. N. Bogolyubov and S. B. Tysblikov (DAN, 126, 53, 1959),
formulae are derived for magnitudes of relative magnetization of each
sublattice and the cosine of the angle of the megnetvization vector of
the sublettice and the direction of the magnetic field,
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157. Ferrimagnetism of Nonstoichiometric Iron Sulfides

"On the Ferrimagnetism of Nonstoichiometric Iron Sulfides )"
by R. Perthel, Institute of Megnetic Materials, Jena; Leip-
z1g, Annalen der Physik, Vol 5, No 5/6, 1960, pp 273295

. Megnetic studies were made on synthetlcally preduced ironm sulfides
of the composition FeS (O <n < 0.15). Particular interest was

devoted to the ferrimagneticrange ( ~ 0.10 < n < 0.15). With the
ald of the order-disorder theory of Bragg-Williems (Prec. Roy. Soc. Lone

- don, (A) 145, 699, 193k; (a) 151, 540, 1935), the experimentally obtaimed
results can be understood, assuming thet st T = O both the Fe T ++ ~ionse
and the vacancies can occupy positions in only one of the two sublattices.

Attempts to substitute cobalt, nickel, or copper, partially or come
pletely, for the iron in the ferrimagnetic sulfide FeSl }% were sguccessful
Ite

only in the case of cobalt. Up to Feg <Cop, 51 5. theTmIxed sulfides
are ferrimagnetic; with higher cobalt cgnten s ﬁgey become antiferrg-

magnetic.

A careful oxidation of the sulfides shows that ; initially, some
OXxygen can be incorporated into the partial lettice of the sulfur befors
the lattice collapses and ircn oxide is produced.

Mechanics

158. Cavitation Flow of an Ideal Incompressible Liquid in a Slot

"Cavitation Flow of an Ideal Incompressible Liquid in a Slot,"
by G. N. Pykhteyev, Moscow; Moscow, Prikladnaya Matemestike i
Mekhenika, Vol 24, No 1, 1960, pp 157-161

The article considers a two-dimensicnel flow of 2n ideal incompres-
sible weightless fluid flowing into & slot of irfinite lengbh, inside
which a cavitation cavern is formed -~ a regiocn of constant pressure
bound by a flow line which separates from the edge of the slot and ex-
tends tovard the second sheet of a Riemann zurface. The mathematical
treatment involves the determination of the complex potential, a de-
termination of the parameters, the configuration and dimensions of the
cavern, and the coefficient of contraction.
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159. Influence of Core Boundary on Novsteady-3tate Viscous-Plagtic Flow

"Nonsteady~State Flow of a Viscous-Plastic Meterial in a Cirw
cular Tube," by A. I. Safronchik, Saratov; Moscow, Prikladnaya
Matematika i Mekhanika, Vol 24, No 1, 1960, pp 149-153

The problem is stated and solved for a flow of viscouseplastic ma«
terial in a circuler tube of given redius undsr the effect of a given
pressure drop. The tube 1s assumed to be of sufficient length to allow
the end effects to be neglected; the tube material is infinitely inelas-

- tic, and the viscous-plastic materisl is incompressible.

The solution of an analogous problem by Krasil'nikov (Prikladnaya
Matematike i Mekhanika, Vol 9, No 1, 1956) is considered inascurmie by
the author, since Krasil'nikov's presentation of the problem fails 1o
account for the influence of the boundary of the axial core of flow on
the development of the flow of the vigscous-plastic materisl.

160. Correlation of Anisotropy and Hardening Effects in Plostic Material

"On the Correlation Properties of the Rule of Anisotropic
Hardening of a Plastic Material," by D. D. Ivlev, Moscow;
Mcscow, Prikiadnays Matematike i Mekbanika, Vol 2L » No 1,
1960, pp 144-TLG -

Prager's hardening rule ig considered on the vasis of the formu.-
laticn of Shield and Ziegler (ZAMP, 9a, 1958). It 45 shown that, within
the assumptions of the above formulation, an anisctropically hardsning
body leads to equations of & hyperbolic type by expanding the qualita-
tive flow properties of an ideal Plastic material to include the cnga
of hardening bodies. The relationships are considered which apply to
both the two-dimensional and three-dimensismal cageg. In the latter
case, 1t is assumed that the stressed ccenditien corresponds to the can-
ditions of flow at the edge of a brism, which generalizes the Tresk
plasticity condition in accordance with Shield and Ziegler,

The obtained results show that the gimultanscus consideration of
the effects of anisotropy and hardening contributes +¢ a more precisgs
formulation of the mathematical problem.
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161. Theory of the Prandtl-Mayer Type of Motion

"On the Theory of Mctions of the Prandtl-Mayer Type," by K.
B. Pavlov, Moacow; Moscow, Prikladnaya Mstematikae i Mekh-
anika, Vol 24, No 1, 1960, pp 165-168

. A flow is considered in which the portion moving in the direction
of the edge has parameters which are initially nonuniform, such as occurs
in the presence of a frontal shcck wave » the intensity of which decreases
with distance from the body.

162. Laminer Boundary Layer on an Infinite Disk Rctating in a Gas

"Laminar Boundary Layer on an Unbounded Digk Rotating in a
Gas," by V. P, Shidlovksily, Moscow; Mescow, Prikladnaya
Matematika i Mekhanika, Vol 24, No 1, 1960, pp 16Li

In the dynamics of a viscous imcompressible ligquid, the solution of
the well-known Karman ( ZAMM, Vol 1, 1921, p 235) problem of the infinite
disk roteting with a constant angular velocity reprasents an example of
& rigorous solution of the Navier-Stokes equation, whereas the problem
of the heat transfer in the liquid, with a constant temperaiure of the
disk surface, was rigorously solved by Millsaps ard Pohlhausen (gg‘lggu
Aeronaut.Sei., Vol 19, No 2, 1952). Thiz article shows how the sclution
of the corresponding gas-dynemics problem, for gpecific conditions and
simplifications, can be reduced to the solution of the two above-ment ioned
problems.

163. Nonsveady Supersonic Flow Around Wing of Inf')'nite Span

"On the Theory of Nonsteady Supersonic Flow of a Gas Arcund
8 Wing of Infinite Span,” by A. D. Lisunov, Novosibirsk;
Moscow, Prikladneys Matematika i Mekhanika, Vol 2k, No 1,
1960, pp 166-168

The results of the mathematicel formulation given here can be used
for solving problems connected with the determinaticn of the aerodynamic
forces exerted on an elastic wing of infinite Span as a result of an ar-
bitrary aperiodic perturbation. The method can be used particularly for
the calculation cf the air losds exerted on an aircraft as it enters a
vertical gust of arbitrary three-dimensionsal form.
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16k. Turbulent Boundery Layer of an Imperfect Cimpressible Gas

"On the Turbulent Boundary Layer of an Imperfect Compressible
Ges,” by I. I. Mezhirov, Moscow; Moscow, Prikladnaya Matems-
tika i Mekhanika, Vol 24, No 1, 1960, pp 93-99

The equetions are derived for the turbulent boundary layer of an
imperfect gas (for example, dissociated air). It is shown thet the re-
letionships which apply for a perfect gas, and are derived gélely from
the equations of motion, continuity and energy, may be generalized for
- the case of an imperfect gas by a formal substitution in them of en=

thalpy for temperature, Examples of such relationships are given.

165. Separation of Hyperbolic Flow Around Angular Points

"Twe-Dimensional Flows of an Ideal Gas With Infinite Electrical
Conductivity in a Magnetic Field Which Is Not Parallel to the
Velocity of Flow," by M. N. Kogan, Moscow; Moscow, Prikladnaya
Metemntika i Mekhenika, Vol 24, No 1, 1960, pp 100=110

This article presents an analysis and classification of certain
types of hyperbolic and elliptical~hyperbolic flows. I+ ig shown that s
in the case of a hyperbclic flow around angular pointa, a reversal of
flovw takes place successively ut two compresgion Jjumps or rarefaction
waves. A method is given of computing such fiows. It is shown thst .
elliptical~hyperbolic flows can Separate into an elliptical decaying and
a hyperbolic infinitely nondecaying component, and a study is made of
the nature of these flows. It is further sheowh that, in the presence
of a megnetic~field component perpendicular to the flow, the pertuy.
bations caused by the currents are not shielded by the flow. When thers
is a wesk perpendicular field in the vicinity of the flows i1 an ideal
infinitely conduveting fluid, a magnetic boundary layer is formed.

166é. Propagation of Strong Shock Waves

“The Use of Integral Relationships in Probiems of the Propa-

gation of Strong Shock Waves," by G. G. Chermyy, Moscow; Mos-
cov, Prikladnaya Metemetika i Mekharika, Vol 2k, No 1, 1960 s

pp 121-125 -

The investigation of nonself-modeling motions of a gas which are Prde
- duced during the propagetion in the gas of spherical, cylindrical, and
Pplane shock waves involves complex, laborious calculationz which are
Ppractically feasible only in a small number of cases (such as the case
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of a point explosion [Okhotsimskiy, et al., Trudy matematicheskoge
instituta AN SSSR, Vol 50, 1957]). Earlier works by the author ?@pkladv
AN SSSR, Vol 107, No 5, 1926; Tbid., Vol 112, No 4, 1957; Izvestiya
AN SSSR, Otdeleniye Tekhnichesgkikh Nauk, No 3, 1957) used for the cal.
culation of these motions en approximation method which is suitable for
a strong compression of the gas during the shock vwe, l.e., during the
propagation by the ga# of an intense shock wave. This method is based
on a representetion of the ges dyramic values as s gpecial series corre-
spending to the stages of the parsmeter, which characterizes the rela-
tionship tetween the denaity of the gas in front of the shoek and the
- density behind the shock. The succezsive herms of the serles are de-
rived from the equations by means coF quadratures. For the case when the
first two terms of the series are retained, the gas parameters in the
turbulence region beyond the shock sre expressed (Chernyy, G. G.,
Izvestiya AN SSSR, Otdeleniye Tekhnicheskikh Nauk, No 3, 1957) by the
function R*(t), which describes the law of propegation of the shoack
weve. The law of the conservation of energy in integral form, applied
%o the entire reglon of turbulent motion of the gas, canr be used for
the determinaticn of the sbove function in problemg involving motions
produced during an explosion in & gas and during the propagation in a
gas of a mobile boundary (piston).

167. Equaticns of One-Dimensional Magnetchydrodynamics in the Caze of
Shock Waves

"Some Sclutions of Equations of One-Dimensional Magnetohye . i . .~
drodynemics and Their Application to the Problem cf the Prop-
agation of Shock Waves," by V. P. Keroheynikov and Ye. . V.
Ryazanov, Moscow, Moscow, Prikladnaya Matematike 1 Mekhanika,

Vol 24, No 1, 1960, pp 211-120

Cages are treated, where it is pessible to integrate the equations
which express the one-dimensional motions of an electrically conducting
gas, with both cylindrical and plene symmetry, with a more detailed “reat-
ment of the case of cylindrical symmetry. A general svlubion is found
for the equations of infinitely conduching steady-state motionz, and a
brief description is given of the corresponding flows.

Uneteady, self-modeling and nonseli-modeling motionsg, accompanied
by shock waves, are considered. A method is given for corrslating so-
lutions extending from the steady-state through the shock wave. Concrete
Problems are zolved which can be applied to the thesry of impulsive gas

“ discharge.
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168. Application of Mises Variable in Propagation of Jet Along Wall

"The Application of the Variable of Mises to the Problem of
the Propegation of a Laminar Jet Along & Well," by N. I.
Akatnov, Leningrad; Moscow, Prikladnaya Matemetike i Mekha-
niks, Vol 24, No 1, 1960, pp 154-156

A semi-infinite plate ie considered, in the tip of which there is
en infinitely thiv source, a slot, from which a Jet of liquid is ejected
along one side in such a way that the liquid completely fills the space
surrounding the plate. The liquid in the surrounding space moves at a
constant velocity in the direction of flow of the Jet, forming a flow
- concurrent with that of the jet. The boundary layer equation of Mises

is used in the solution of the problem of the propagation of the Jet
together with the secondary (concurrent) flow.

The article also treats the case of the propagation of the jet

without the concurrent flow and provides an asymptotic solution of the
problem of the propagation of the jet together with the concurrent flow.

169. Slight Discontinuities in Megnetohydrodynamics

"On the Solution of the Equations of Magnetic Gas Dynemics,"
by I. M. Yur'yev, Moscow; Moscow, Prikladnays Matematika 1
Mekhanika, Vol 24, No 1, 1960, pp 168-170

The equetions of a two-dimensional flow in s magnetic field parallel
to the velocity field are transformed, for certain initial conditions,
into a linear equation of the Chaplygin type. The result is applied to
the case in which discontinuities are not strong.

I70. Early Setting of Gyrocompass on the Meridian

"On Placing a Gyroscopic Compass on the Meridian at the Time
the Gyroscope Rotors Are Accelerated,” by Ya. N. Roytenberg,
Moscow, Moscow, Prikladneya Matemetika i Mekhanika, Vol 24,

No 1, 1960, pp 88-92

Generelly, after it has been started, a gyrocompass is fixed on the
meridian by the application of additional external forcee. The choice
of a method of controlling these forces can require that the gyrocompeass
be fixed on the meridian during & certain earlier interval of time. To
improve the state of readiness, it seems expedient to begin the setting
of the compass on the meridien as early as the time the gyroscope rotors
are accelerated. Here, the problem of a gyrocompass with variable kinetic
(natural) gyroscopic moments 1s treated as in an eariier work by the
. author ("On an Accelersted Fixing of a Gyrocompass on the Meridian,"

Priklednaya Matemetike i Mekhanika, Vol 23, No 5, 1959). '
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Nuclear Phyaics

17)l. Fast Reactor Design

"A Method of Averaging the Constents With Allovence for Neu-
tron Values for Calculations on a Fast Reactor," by A. 1I.
Novozhilov end S. B. Shikhov; Moscow, Atomnaeya Energiya, Vol
8, No 3, Mar 60, pp 209-213

The method of averaging meny group constants for a one-group compu-
tation of the critical size or critical mass of a two-zone fast reactor
1s outlined. The accuracy of the method » checked on an example of solu-
tion of nlne-group spetial problems, appears to be so high that the solu-
tion of a spatial many group problem becomes superfluous for the compu-
tation of the critical mass of a two-zone reactor with a thick screen.
Results of computations are reported. The method provides essential
simplification of computation of fast reactors y 88 compared to computa-~
tion of spatisl many-group diffusion.

172. New Cyclotron Design

"Acceleration of Ions in a Cyclotron With an Azimuthaelly
Varying Megnetic Field," by R. A. Meshcherov, Ye. S.
Mironov, L. M. Nemenov, S. N. Rybin, and Yu. A. Kholmov-
skly; Moscow, Atomnsya Energiya, Vol 8, No 3 , Mar 60, pp
201-208

Experiments in the accelerating of charged particles in an azi=-
muthally varying megnetic field on the 1 1/2 meter cyclotron of the
Institute of Atomic Energy of the Acaedemy of Sciences USSR are de-
scribed. The creation of a magnetic field of the sectional type with
a varlation depth of ~ + 15% at a 15-kilovolt voltage between the
dees permitted a deuteron acceleration up to 19 Mev energy. The
study of ion motion on final orbits indicated the possibility of ex-
traction of a larger part of the ion beam at an energy considerably
exceeding 20-22 Mev by means of an electrostatic deflecting system.
The reletions characterizing the acceleration processes under condi-
tions of an azimuthally varying magnetic field were established. Val-
ueble experience was acquired in corrections of the magnetic field shape
by electric coils located inside the accelerating chamber.
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173. New Cyclotron Design

"A Cyclotron With a Spatially Varying Magnetic Field," by D.
P. Vasilevskaya, A. A. Glazov, V. I. Danilov, Yu. N. Denisov,
V. P. Dzhelepov, V. P. Dmitriyeveskiy, B. I. Zamolodchikov,
N. L. Zaplatin, V. V. Kolge, A. A. Kropin, Liu Nei-Ch'uan,
V. S. Rybalko, A, S. Savenkov, and L. A. Sarkisyan; Moscow,
Atomnaya Energiya, Vol 8, No 3, Mar 60, pp 189-200

The basic deductions of the linear theory of motion of charged parti-
cles in a magnetic field with a'periodic structure in radius and azimuth
are presented for the design of a cyclotron with spatially varying megne -
tic field. Theoreticel and experimental results from the studies of the
nonlinear resonance neer the center of the accelerator are described.
Formules for the computation of the required configurations of the meg-
netic fields are derived. The methods for shimming and for the measure-
ment and stabilizetion of the magnetic Pield are described. The de=
signed accelerator with pole shoes 120 cm in diameter was used for
modeling the phase motion of ions and for the study of space stability.
Deuterons were accelerated up to 13 Mev energy at an amplitude of the
accelerating voltage of 5 kv. :

174, Electron Delocalizaetion

"A Measure of the Delocalization of an Electren in an Atomic
Molecular System," by D. A. Bochvar and N. P. Gembaryan, Tn~-
stitute of Orgenoelemental Compounds; Moscow, Doklady Akedemli
Nauk SSSR, Vol 131, No 3, Mar 60, pp 532-534

Based on the Born interpretation of the squere of the modulus of
the wave function of a' system of n particles as density of probability
of the configuration of the system, it is possible to apply the latest
general concept of the probability theory of entrcpy of & random megni-
tude for the description of a quantum mechanical system,

Jpe—
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175. Star-Producing Component of Cosmic Redietion in Lead

"On the Trensition Effect of the Star-Producing : Component of
Cosmic Radiastion in Lead," by I. Hauser, P. Landrock, K. Lanius P
L. Mitrani, and A. Peeva, Institute of Nuclear Physics, Zeuthen=-
Berlin and Physics Institute, Bulgarian Acedemy of Science, Sofia;
Leipzig, Annalen der Physik, Vol 5, No 5/6, 1960, pp 335-338

The trensition effect of the star-producing component of cosmic ra-
diation was investigated behind lead at an altitude of 3,000 meters (on
the Vreh Stalin in Bulgaria). A maximum frequency of occurrence of stars
behind 1-2 centimeters of lead was not observed. The results sre in
agreement with theory.

176, Neutron-Producing Component of Cosmic Radlation in Iead

"On the Transition Effect of the Neutron~Producing Component
of Cosmic Rediastion in Leed," by I. Hauser, Institute of Nu-
clear Physics, Zeuthen-Berlin, Leipzig, Annalen der Physik,
Vol 5, No 5/6, 1960, pp 327-334

The transition effect of the neutron-producing component of cosmic
redietion in lead was studied with boron-doped Agfe K3 emulsions with a
boron content of 0.063 grem per cubic centimeter via the reaction BlO
(n, ) 147, and an integral intensity measurement was made. The ab-
gorber used consisted of three concentric leed cylinders 50 centimeters
high. The spaces between them, and the inside space, were filled with
paraffin. The inner paraffin cylinder had en axial hole in which the
plate holder, consisting of brass sheet one millimeter thick, was po-
sitioned. The emulsions (3 cm x 6 em x 100 microns) were inserted ver-
tically into the plate hoilder.

The measurements were made with lead cylinders with wall thicknesses
averaging 5.9, 12.1, und 24.4 millimeters. The exposure lasted 38 duys
at & height of 2,630 meters sbove sea level (Lomnicky Stit). The ab-
sorbers were sheltered by a wooden roof about 0.8 gram per centimeter
square, covered with aluminum sheet one millimeter thick. The zero
effect was measured with a device containing no lesd. A control plate
vas developed before each exposure.

The results obtained show a smooth neutron-preduction curve. No
indication could be found of a maximum between one and two centimeters
of lead, whichhss been reported by others (S. B. Treiman and W. Fonger,
Physical Review, Vol 85, 1952, p 364; H. M. Weiss, Z. Naturforschg, 10a,

1955, p 21).
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177. Anti-Sigma-Minus-Hyperon Discovery

"Photographed Antimatter" (unsigned article); Berlin,
National-Zeitung, 2 Apr 60, p 7

A group of scientists of the energetics laboratory of the Dubna
Joint Institute for Nuclear Research, which includes Prof Weng Kang-
chieng (China), V. I. Veksler (USSR), and other scientists from Viet-

- nam, Chine, Korea, Poland, Rumania, the USSR, and Czechoslovekia,
discovered a new and heretofore unknown nuclear particle, the "anti-
sigma-minus-hyperon." This nuclear particle, discovered in March 1960,
belongs emong the particles of antimetter. The newly discovered parti~

) cle has a positive cherge; its mass is nearly 2 »300 times that of the
electron; it lasts one ten-millionth of a second and then disintegrates
into an antineutron and a positively charged pi-meson. From a total of
40,000 photographs, made with a Propane~bubble chamber exposed to syn-
chrophasotron radiation, the scientists mede the first clear observation
of this charged antihyperon.

[For additional information, see Engineering. ]

Solid State Physics

178. Magnetic Structure of Cobalt

"The Dependence of the Megnetic Structure of the Cobalt
Crystel on its Size," by G. S. Kandeurova, Ya. S. Shur,
and F. B. Maslennikova, Ural State University; Moscow,

Zhurnal Ekeperimental'no% i Teoreticheskox Fiziki, Vol
35, No 1, Jan 60, pp 60-63

The paper gives the results of the powder-pattern observations of
the changes in magnetic structure of a cobalt monocrystal on its besic
Plane as the crystal thickness was decreased from 515 to 15 2. It has
been established that et small thicknesses (below 200 J), the domain
width cheanges proportionally to the square root of the crystal thickness;
at greater thicknesses, deviations from this regularity are observed.
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179. Microscoplc Aluminum Parameters

"Determinations of Microscopic Parameters of Aluminum From
Its Optical Constants and Electric Conductivity," by A. I.
Golovashkin, G. P. Motulevich, and A. A. Shubin, Physics
Institute imeni Lebedev, Academy of Sciences USSR; Moscow,
Zhurnal Eksperimental'noy i Teoret icheskoy Fiziki, Vol 38,
No 1, Jan 60, pp 51-55

Measurements were made of optical constants of aluminum in the
O.8-9lp range at room temperdture end at liquid nitrogen temperature.
Static conductivity and density of the same specimens were also measured.
) The data obtained were evaluated using the theory which is based on the
quantum kinetic equetion and takes into account the electron-electron
collisions. Concentration of conduction electrons, electron velocity on
the Fermi surface, and electron collision frequency were determined.

180. Magnetic Structure in Monocrystals

"Magnetic Structure in Small Monocrystalline Particles of
MnBi Alloy," by Ya. S. Shur, Ye. V. Shtolts, end V. I. Mar-
golina, Institute of Physics of Metals, Academy of Sciences
USSR; Moscow, Zhurnal Eksperimental'noy i Teoreticheskoy
Fiziki, Vol 38, No 1, Jan 80, pp L6-50"

The magnetic structure of various-sized particles (from 100 down
to a few microns) of a mangenese~-bismuth alloy wes studied by the powder-
pattern method. It was found that with the particle size decreasing, the
type of magnetic structure changes regularly. In particles several mi-
crons and less in size, one-domein magnetic structure was detected.

181. p -~ n Junctions

"Capacitance of p - n Junctions at Low Temperatures,' by B.
M. Vul and E. I. Zavaritskaya, 'Physics Institute imeni
Lebedev, Academy of Sciences USSR; Moscow, Zhurnal Eksperi-

mental-noy i Teoreticheskoy Fiziki, Vol 38, No 1, dJan €0,

rp 10-17

The p-n-junctions in germanium and silicon rectifiers have not been
detected at low temperatures by capacitance measurements on the rectifiers.
But from theoretical consideration, it follows thet, despite the low tem-
perature, almost all the impurities in the region of the Junction are ion-
i ized and that the potential barrier on the p-n Junction is equal to the
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forbidden energy gap of the semiconductor. Tt is shown thet the observed
dependence of the capacitance and other dielectric properties of the rec-
tifier upon the temperature can be derived using & simple equivalent cir-
cuit. Some conclusions from the capscitence vs. voltage measurements are
also drawn about the inversion layers of' carriers in the space charge re-
gilon of p-n junctionms.

182. Absorption of Ultrasonic Waves

"Contribution of the Theory of Absorption of Ultrasonic Waves

- by Metals in a Strong Megnetic Field. I.," by E. A. Kaner;
Moscow, Zhurnal Eksperimental'noy i Teoretichskoy Fiziki, Vol
38, No 1, Jan 60, pp 212-218

The absorption coefficient o« of ultrasonic waves in metals in
strong magnetic fields is calculsted for r L%« L (r, A are the
characteristic orbital radius and mean free path of electrens; A is
the length of the sound wave in the metal). Closed electron orbits are
considered under an arbitrary law of electron dispersion. It is shown
that in a strong field, the value of X becomes saturated independent
of whether n) = n, or ny # 0. AtK L H (k - wave vector, H-megnetic
field, n,, ny - numbers of "electrons" and "holes"), the saturation value
is kf > " one times greater than the value o!c = op at H =20 and in
all other cases o« ~u Xy - Comparison of theory with experiment shows
good egrecment.

183. Fine Spectral Structure of Ti

"An Investigation of the Temperature Dependence of the Fine
Structure of the Main Edge of the X-Ray Absorption Spectra
of Ti in Berium Titanates. Near the Curie Point for BaTiO o
by M. N. Bril, Odessa State Pedegogical Institute imeni
Ushinskiy; Moscow, Doklady Akademii Nauk SESR, Vol 131, No

3, Mar 60, pp 535-537

An experimental study had been carried out of the fine structure
of the X-ray K-edge of the absorption spectrum of the monotitanate at
room temperature. This spectrum was shown to differ essentially from
that of the tetratitanate and is related to the crystalline structure
of the compound and to the state of polerization of its atoms. The re-
sults from the present investigation confirmed the essentisl difference
of the fine structure of X-ray absorption of Ti in barium titanates with

various ratios of Ba0O snd Ti02.
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Theoretical and Experimental Fhysics

184. Einsteinian Thecry of Gravitation

"Comparison of Different Coordinate Conditions in +the
Einsteinian Gravitation Theory," by V. A. Fok, Leningrad
State University; Moscow, Zhurnal Eksperimental 'noy i
- Teoreticheskoy Fiziki, Vol 38, No 1, Jean 60, pp 108-115

It is shown that the first approximetion coordinste conditions
actually used by Einstein and Infeld in the problem of mes: motion coin-
cide with the harmonic ones and determine the coordinate system in the
approximation in question apart from & Lorentsz transformation. The dif-
ference between the Einstein-Infeld coordinate system end the harmonic
one is characterized by the order of smallness of admissible non-Lorentz
transformations. These differences can be found in explicit form. They
are so small that they cannot influence the form of the equations of mo-
tion in the first post-Newtonian spproximation. On the basis of tre re-
sults obteined, the general sttitude of Einstein and Infeld in the co-

ordinate problem is criticized.

185. Statistical Quantum Electrodynamics

"Some General Relations in Statistical Quantum Electrodynam-
ics," by Ye. S. Fradkin, Physics Institute imeni Lebedev, Aca-
. demy of Scilences USSR; Moscow, Zhurnal Eksperimentsl'noy i
Teoreticheskoy Fiziki, Vol 38, No 1, Jan 60, pp 157-160

A number of general relations connected with the gauge invarlance
of statistical quantum electrodynamics has been obtained.

186. Galvanometric Characteristics of Metals

"Galvanometric Cheracteristics of Metals With Open Fermi
Surfaces. II," by I. M. Lifshits and V. G. Peschanskiy,
Physicotechnical Institute, Academy of Sciences Ukrainian
SSR, Kharkov State University; Moscow, Zhurnal Eksperimen-~
tal'noy i Teoreticheskoy Fiziki, Vol 38, No I, Jan 60, pp

188-193

On the basis of an earlijer developed theory of galvanomagnetic
phenomena, detailed calculations heve been carried out for certain con-
crete types of Fermi surfaces, a particular case of which is, for example,
the open surface constructed for copper by Pippard. It is shown that the
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stereographic projection of resistances obtained for an open surface of
this type is in good sgreement with the experimental data for gold. The
peculiarities of gelvanomegnetic phenomena for a surface of the "corrue
gated plane" type have been studied. The possibility of a new type of
engular singularities has been indicated, connected with the sharp change
in direction of the open trajectories on epproaching the field direction
perpendicular to the "corrugaeted plane." Possibilitles are discussed of
& more complete reconstruction of the energy spectrum out of the gelvano~
magnetic characteristics of a metal.

- 187. Oscillations in Rotating He II

"The Damping of Disk Oecilletions in Rotating Helium ITI,"
by Yu. G. Mamaladze s&-:i S. G. Matinyan, Physics Institute,
Academy of Sciences Georgian SSR; Moscow, Zhurnal Eksperi-
mental'noy i Teoreticheskoy Fiziki, Vol 38, No i, Jan 60,
pp 184-187

The interaction of an oscillating disc with rotating helium II is
examined. An expression has been obtained for the torsionsl moment acting
on the disc surface, taking into account the presence of vortex lines, mu-
tual friction between the normal and superfluid components, and the possi-
bility of sliding of the voirtex lines along the solid surface. Compute-
tion of the oscillation damping, neglecting sliding and in linear
approximation with respect to the mutual friction coefficients, agrees
qualitatively with experimental data. Apparently, quentitative agreement
can be obtained only if sliding is taken into account.

188. Green's Function of Photons

"Concerning the Structure of Green's Function of a Photon,"
by D. A. Kirzhnits, V. Ya. Faynberg,and Ye. S. Fradkin, In-
stitute imeni Lebedev, Academy of Sciences USSR; Moscow,
Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, Vol 38,
No 1, Jan 60, pp 239-242

It is shown that the so-called Redmond procedure is not unambiguous.
This conclusion does not change when the requirements of renormalization
invariance are taken into account.
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189. Second Work by Rother on Theory of Diffusion Waves

"Theory of Diffusion Waves. IT. Amplificaetion Conditions
in ILow Pressure Discherges," by H. Rother, Physicale
Technicel Institute of the German Academy of Sciences ,
Berlin W8; Leipzig, Annalen der Physik, Vol 5, No 5/6, 1960

Pp 252=267

Within the framework of a previously (Ann. Physik (7), 4, 373,
1959) developed theory, it is shown thet Aiffusion-induced amplification
processes (moving leyers of charge, etc.) in gas discharges occur only
- in current ranges in which carrier production or wall losses no longer
increase in proportion to the electron concentration. Such variations
of carrier production are possible 1f stepwise ionization makes up an
appreciable portion of the carrier balance and if no saturation or con-
centration of excited atoms has occurred. In agreement with experimental
findings, the current intensity renges involved were found to be between
about one milliampere and about 10 amperes, according to the type and
Prescure of the gas. At very low current intensities (belov one milli- .
ampere), moving layers of charge appear as soon as the subnormal discharge
form is realized. At high pressures » no diffusion-induced smplification
processes exist if only electrons and positive ioms play the dominant role

in the carrier balance.
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X,

190. Soviets Develop Antidrought Spray

"Medicine Against Drought" (unsigned article); Sofia, Rebot-
nichesko Delo, 6 Mar €0, p 5

- Recently, a "medicine" agesinst drought was discovered st the Moscow
Institute of Plant Physiology.

The investigations of Soviet scientists showed that as & result
of the decomposition of cell proteins in the plant organism, ammonia is
released. Usually this is neutralized by acids which are also formed
by plant cells. But during a drought, the ammonia is separated so in-
tensively that the plants themselves are not in a position to prevent
this. They dry up and graduelly wither.

Having arrived at this conclusion, Scviet scientists decided to
help the plants restore normal metebolism by external mesns. The plants
were sprinkled with a solution of emmonium nitrate. It has been found
that vegetable crops, forrege gresses, and grains easily endure meny days
of hot weather, even from 40-50 degrees [C], and that their yields ar::
doubled or tripled.

Soon this preparation will be videly applied in the southern re-
gions in the Soviet Union which is deficient in moisture, to help incresase
the yields of agricultural CIops.

191. English-Languasge Publication on Mechanics Published by the Polish
Academy of Sciences

"New Journal on Mechanics," by 0. 0. Goroshko; Kiev, Prikladna
Mekhanika, Vol 6, No 1, 1960, p 115

In 1959, the Institute of Fundamental Problems of Engineering of the
Polish Academy of Sciences began publishing & new journal in the English
lenguage called "Proceedings of Vibration Problems," The Journel, issued
b times per year, will be devoted to problems of dynamics, questions con-
cerning acoustical, electrical, and mechanical vibrations, and questions
concerning the theory of mechanico-thermo-magnitoelectrical fields. Prof
I. Maletskiy is the chief editor.
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192. French Scientists Elected to Academy of Sciences USSR

"Louis de Broglie, Member of the Academy of Sciences USSR"
(unsigned article); Paris, L'Humanite, 5 Feb 60, p 1

During a ceremony which took place on U4 March at the Soviet Embassy

in Paris, Sergey Vinogradov, Soviet ambassador to France ;. presented di-
Plomas designating the following French scientists as foreign members of

o the Academy of Sciences USSR: Louis de Broglie, life secretary of the
French Academy of Sciences; Jacques Hademard, methematicien, member of
the Academy of Sciences; Louis Massignon, historien and expert on the

- Orient; Louis Neel, director of the Ecole Nationsle d'Electrotechnique
[National Electrotechnicsl School] of Grenoble; and Andre Mazon, professor
of Slavic language and literature.

US@M=-DC
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